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THE treatment of heat stroke (heat 
pyrexia or sunstroke ) has remained un- 
changed for decades despite its un- 
physiologic nature and the undesirably 
high mortality and morbidity of the 
disease. 

We wish to present a new method 
of treatment, based on a_ physiologic 
approach. We do so at this time, even 
though we have had the opportunity 
to observe its effectiveness in only a 
single case, in order that others might 
be in a position to apply it in the 
approaching summer. 

The pathology of heat stroke has 
been described in a detailed and fully 
illustrated analysis of 125 fatal cases 
by Malamud, Haymaker and Custer"’, 
of the then named Army Institute of 
Pathology. Clinical manifestations were 
unusually carefully recorded by Ferris 
et al.®, who reported on 44 patients 
treated in Cincinnati during the sum- 
mer of 1936. 

The pathogenesis of heat stroke has 
long been debated. Malamud re-stated 
the generally accepted theory (that 
the precipitating cause of heat stroke 
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is excessive body heat), which postu- 
lates that excessive body heat incapaci- 
tates the central heat-dissipating mech- 
anism; as a_ result, sweating ceases, 
causing a greater accumulation of heat 
in the body; with the rise of body tem- 
perature the increasing metabolism 
adds fuel to the flames; shock usually 
ensues and, owing to peripheral vaso- 
constriction, further augments the body 
temperature. 

In 1924, Adolph and Fulton’ hypo- 
thesized that heat stroke was the result 
of circulatory failure. Recently, Gold’®, 
of the U.S. Air Force, suggested that 
a high output type of cardiac failure is 
the primary event and that increased 
venous pressure is ultimately respon- 
sible for the cessation of sweating. 
Gold stated that intravenous digitaliza- 
tion may be an effective treatment for 
heat stroke “as an adjunct to the classic 
methods of rapid body cooling.” 

The present, conventional treatment 
of heat stroke is given in an Armed 
Forces publication*, which advises 
placing the patient in a tub of ice and 
water and continuously massaging his 
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extremities to promote vasodilatation 
and heat loss. After the rectal tempera- 
ture reaches 100° F., the patient is re- 
moved to a bed and wrapped in a 
blanket and the temperature is taken 
every 10 minutes. If the temperature 
tends to rise, a wet sheet is wrapped 
around the body and fanning is be- 
gun. 

Adrenocorticosteroids and vasopres- 
sors have been added to the basic 
treatment (Schillhammer and Masson- 
neau'*, Waugh't). However, Ashe? 
does not mention these compounds in 
the 1960 edition of “Current Therapy.” 
Waugh" concluded that cortisone 
orally and hydrocortisone intravenously 
were ineffectual in reducing his pa- 
tients’ pyrexia and that the treatment 
of choice was ice cold hydrotherapy. 

The mortality rate of heat stroke 
treated in the orthodox manner is hard 
to assess because many variables are 
involved in the outcome of each case: 
environmental conditions, nature of 
first aid, delay between onset of symp- 
toms and hospital treatment, and im- 
portant individual patient differences 
(age, “conditioning,” presence of car- 
diovascular disease, obesity, and pre- 
ceding ingestion of alcohol). 

Ferris referred to the reports of 
Gauss and Meyer’ and of Willcox’ as 
bases for his statement that the mor- 
tality of heat stroke was between 10 
and 80%. In Ferris’ own experience, dur- 
ing the summer of 1936, several factors 
were relatively constant; the patients 


were affected during two brief periods: W 


of the same summer; the majority lived 
under similar conditions; the majority 
were over 49 years old; and the major- 
ity presented “clinical evidence of de- 
generative vascular disease.” Ice water 
tub treatment, given to 25 patients 
classified as severely ill, reduced the 
body temperature of all to below 102° 
F. within 9 to 40 minutes; nevertheless, 
32% of this group died. Of 10 patients 
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treated with cold sheets and fans, 8 
were Classified as mildly ill (tempera- 
ture below 105° F.); all survived. Two 
severely ill patients were treated thus; 
both died. 

Ferris et al.® stated they agreed with 
the then current belief: “in heat stroke 
the most important therapeutic meas- 
ure is to lower the body temperature 
promptly.” However, Ferris’ results 
show that despite fast reduction of 
pyrexia, a third of the severely affected 
died. He stated that the majority of 
his severely ill patients required re- 
straints for 4 to 12 hours after being 
cooled. Of Schillhammer and Masson- 
neau's 3 patients'*, one exhibited “ex 
treme rigidity and struggling behavior,” 
one was “extremely spastic” and 
assumed the fetal position; one 
was “extremely combative” with “out- 
bursts of extreme psychomotor activity” 
for many hours after fast reduction of 
pyrexia. 

PRINCIPLES OF TREATMENT. The basic 
principle of treatment here proposed 
is reduction of metabolism and oxygen 
demands. Muscular overactivity, al- 
ways produced by immersion in ice 
water and often aggravated by use of 
restraints, increases metabolism, oxv- 
gen demand, anoxia and production of 
lactic acid. It is illogical, and unphysi- 
ologic, to employ treatment which adds 
to the work of the heart, lungs, liver, 
kidneys and other organs. It is note- 
worthy that Ferris detected moderate 
acidosis in his patients; and Hall and 

Wakefield’, after producing heat stroke 
in dogs, concluded that “massive in- 
crease in lactic acid with the resulting 
symptoms of acidosis” was the “im- 
portant acute pathologic change in 
major heat stroke, other than that due 
to the effect of high temperature 
per se.” 

A correlary principle of our treat- 
ment is de-emphasizing the importance 
of speed of reduction of pyrexia. That 
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is, if any method of rapid temperature 
reduction violates the basic principle, 
it is unphysiologic and should be 
abandoned. 

Formulation of a better method of 
treatment begins with the realization 
that the present, conventional treat- 
ment is physiologically unsound be- 
cause it causes hypermetabolism. Many 
of Ferris’ patients had rapid reduction 
of pyrexia; however, they died. That 
fast reduction of temperature was not 
accompanied, or even followed prompt- 
ly, by restoration of normal blood pres- 
sure was demonstrated by Schillham- 
mers having to use Levophed in 2 of 
his 3 cases, for 9 and for 12 hours. 
Despite rapid reduction of pyrexia, 
his 3 patients regained rational mental 
states slowly: 5, 9 and 4 hours after 
onset of stupor. 

We have sought to improve on the 
standard treatment of heat stroke for 
additional reasons: (1) it might be 
impractical for military physicians 
(that is, availability of sufficient ice 
in desert and tropical warfare is ques- 
tionable); (2) ice, indeed even water, 
might be unavailable in American 
cities under conditions of nuclear war- 
fare; (3) the standard treatment re- 
quires too many attendants and several 
practical difficulties. “Constantly mas- 
saging” a patient’s extremities while 
he is immersed in ice water* is diffi- 
cult. Taking reliable rectal tempera- 
tures requires removal of the strug- 
gling patient from the tub, carefully 
drying anus and perianal areas and 
then replacing him or her in the tub, 
arduous procedures even when several 
attendants are available for each pa- 
tient. 

THE PHARMACOLOGIC BASIS OF TREAT- 
MENT. In October, 1953, at the 20th 
meeting of the German Pharmacologic 
Society, Benitte* presented results of 
animal experiments in which pheno- 
thiazine compounds prevented hemor- 


rhagic and traumatic shock. Benitte 
described experiments in which animals 
were cooled by ice cold water. They 
reacted by increasing their metabolic 
rates and oxygen consumption, and so 
at first maintained body temperatures 
near normal. After 2 hours, the animals 
could no longer maintain high meta- 
bolic rates; then the latter, and the 
body temperatures, fell rapidly and all 
of the animals died. However, when 
the experiment was repeated, with the 
animals pretreated with phenothia- 
zines, they survived because they did 
not react by increasing metabolic rates 
and maintaining body temperatures. 
Instead, both fell and the animals ap- 
peared almost lifeless. Metabolism and 
oxygen requirements fell to low levels; 
therefore, the pretreated animals did 
not die. 

Benitte’s reports led us to think that 
phenothiazine compounds should be 
used in treating heat stroke for two 
reasons: (1) their hypothermic and 
metabolism-reducing effects (which 
would protect organs from the effects 
of anoxia ) and (2) their experimentally 
proved ability to prevent shock in ani- 


mals. Laborit, who spoke at the same , 


meeting, presented theoretic explana- 
tions of shock prevention’. Phenothia- 
zines are known to produce orthostatic 
hypotension, but under the conditions 
of Benitte’s shock experiments they 
prevented hypotension; and in the case 
to be reported, administration of chlor- 
promazine was followed by disappear- 
ance of pre-existing diastolic hypoten- 
sion. Other investigators have ob- 
served that phenothiazines prevent 
shock (Research and Development Di- 
vision, Smith, Kline and French Lab- 
oratories!” ). 

In 1954 Friebel, Flick and Reichle, 
at Schulemann’s Pharmakologisches 
Institut, published a report® which 
contained much information concern- 
ing seven phenothiazine derivatives. 
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Several of their observations were of 
value to us in planning our pharmaco- 
logic treatment of heat hyperpyrexia. 

Friebel and co-workers ascertained 
the effects of seven phenothiazine com- 
pounds on reactions of mice. Of es- 
pecial interest to us were their obser- 
vations that chlorpromazine was one 
of the two compounds having lowest 
toxicity and that it produced the great- 
est enhancement of the temperature re- 
ducing effect of pyramidon. A subcuta- 
neous injection as small as 1 mg. of 
chlorpromazine per kg. augmented the 
temperature reducing effect of 50 mg. 
of pyramidon per kg. Subcutaneous in- 
jection of 2.5 mg. of chlorpromazine 
per kg. with 50 mg. pyramidon per kg. 
reduced the average rectal tempera- 
ture of 10 mice from 37.6° C. (99.7° 
F.) to 29.9° C. (86° F.) in one hour. 
This synergism of hypothermic effects 
had never before been reported. 


Materials and Methods. In view of Friebel’s 
report, we decided to treat heat stroke 
pharmacologically by intravenous injection of 
pyramidon (or a similar antipyretic com- 
pound) with chlorpromazine. Injectable 
pyramidon was unavailable to use, so we 
used dipyrone (sodium 1-phenyl-2,3-dimethyl- 
4-methylaminopyrazolon-N-methanesulfonate). 
It is available as “Novaldin” (Winthrop), 
and may be given intravenously in a dose 
of 1 gm. 

The toxicity of chlorpromazine is extra- 
ordinarily low. The 14-day LD50 dose is 
25 mg. per kg. for rats and 27 mg. per kg. 
for micel2; and the 24-hour LD50 dose of 
chlorpromazine, given intraperitoneally to 
mice, is greater (Friebel, Flick and Reichle® ). 
We had no precedent to guide us in the 
calculation of the dose of chlorpromazine for 
the treatment of heat stroke. We assumed 
that the deranged physiologic state of patients 
might make them refractory and so intended 
to give large, but safe, doses. The work of 
Friebel, Flick and Reichle and of Benitte, 
who had given various animals phenothiazines 
subcutaneously, intramuscularly and _intra- 
peritoneally, indicated that doses of 4 to 5 
- per kg. might be effective and would be 
safe. 

Both dipyrone and chlorpromazine were 
to be given slowly and intermittently through 


previously introduced intravenous _ tubing. 
The use of water was to be limited to inter- 
mittent sponging with water at room tempera- 
ture. We intended to refrain from using 
cortisone and similar steroids, but the gravity 
of our patient’s illness led us to include the 
use of corticosteroids, despite Waugh’s 
opinion that they were valueless in the treat- 
ment of heat stroke. 

Case Report. The patient was a 23-year- 
old recruit, who had been in the Army only 
14 days and at Fort Benning only 7 days. 
On 20 July, 1960, about noon, he was taken 
to an aid station because he complained of 
a headache, where it was noted that his skin 
felt hot but he was not sweating. His oral 
temperature was 106.5° F. so he was immedi- 
ately driven to the hospital. During the 5 
minutes prior to his arrival he became rest- 
less and then semirational. 

He arrived at the Emergency Room of 
Martin Army Hospital, Fort Benning, Georgia, 
about 12:10 p.m., thrashing about and semi- 
conscious. His axillary temperature was so 
high that the mercury rose to the upper- 
most limit of the thermometer; that is, it was 
in excess of 109° F. His skin was hot and dry, 
and his uniform was dry. Respirations were 
rapid and shallow. His blood pressure was 
120/0. A few minutes after arrival he became 
comatose. The pupil of the left eye was 
larger than that of the right and failed to 
react to light. No other abnormalities were 
found except generalized hyperreflexia and 
lateral deviation of the left eye. 

In the Emergency Room, wet towels were 
applied to his body, he was given oxygen 
by mask; and an intravenous infusion of 5% 
dextrose in isotonic saline solution was begun. 

We had planned to give chlorpromazine 
and dipyrone (Novaldin) as our new treat- 
ment for heat stroke. However, since chlor- 
promazine was not available in the Emer- 
gency Room, 50 mg. of promethazine was 
given intravenously, at 12:30. The patient 
was then transferred to the Ward, where he 
received oxygen by intermittent positive pres- 
sure. At 12:48, 1 gm. of dipyrone (Novaldin) 
and 50 mg. of chlorpromazine were given 
consecutively, and slowly, into the intrave- 
nous tubing. A total of 200 mg. of chlorpro- 
mazine was given, all intravenously. 

He was given no other medication except 
200 mg. of hydrocortisone intravenously. See 
Table 1 for details of treatment and con- 
comitant changes in temperature, blood pres- 
sure and mental state. 

He was not immersed in cold water. The 
only physical treatment consisted of inter- 
mittent sponging with tap water, at room 
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PHYSIOLOGIC TREATMENT OF HEAT STROKE 


TABLE 1.—CLINICAL DATA 


Time Temp. BP 
12:10 pm 
12:15 Over 109° 120/0 
axillary 
12:30 
12:40 
12:48 In excess 
of 108+ 
12:58 107 144/0 
1:05 107 160/0 
1:18 1044 138/0 
1:28 1044 138/0 
1:38 1028 
1:45 126/70 
1:52 102 136/87 
2:25 101 143/77 
2:37 100 
3:35 984 
4:00 982 
4:40 978 130/80 
6:00 966 125/78 
7:00 98 132/80 
8:00 97 122/60 
10:00 974 120/68 
12:00pm 976 120/70 
4:00am 978 105/80 
8:00am 982 125/70 
12:00 m 976 125/82 


*Mercury ascended to top of a clinical thermometer, which was etched only up to 108.6°. 
The height of the column of mercury was estimated to indicate a temperature in excess of 109°. 
tThis was a different thermometer, which was etched only to 107.6°. The height of the 
column of mercury indicated that the temperature was in excess of 108°. 


Therapy 


Wet towels to skin 
5% dextrose in saline i.v. 


Promethazine hydrochlo- 
ride (Phenergan) 50 mg. 

2 small electric fans start- 
ed. Intermittent sponging 
of anterior aspect of chest, 
abdomen and arms using 
water at room temperature. 


Dipyrone (Novaldin) 1 
gm. i.v.; chlorpromazine 
(Thorazine), 50 mg. i.v.; 
hydrocortisone 100 mg. i.v. 


Chlorpromazine 100 mg. 
iv. 


Intravenous infusion of 
saline, containing 200 mg. 
of hydrocortisone, begun. 


Chlorpromazine 50 mg. i.v. 


Use of fans ceased. 
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Remarks 


Arrived in Emergency 
Room semi-conscious, agi- 


tated. 


Coma 


Arrived on ward. 


This temperature and all 
following were rectal (un- 
til 8:00 p.m.) 


Two liters of saline infused 
from 1:05 p.m. .to 4:30 
p.m. 


First electrocardiogram 


Able to answer simple 
questions. 


Partially covered with a 
cotton sheet (no blanket 


used ), 


This temperature and all 
following were oral. 
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temperature, and the use of two small electric 
fans about 5 feet from the patient. 

LABORATORY STUDIES. Examination of blood 
drawn about 1% hours after admission (about 
1 hour and 10 minutes after first intravenous 
treatment) revealed the following results: urea 
nitrogen 10.5 mg. per 100 ml., potassium 3.8 
mEq. per L., bicarbonate 20.6 mEq. per L., 
S.G.O. transaminase 240 units. 

White blood cell count was 20,400 with 
83% neutrophils; hemoglobin was 13.2 gm.%; 
sedimentation rate was 9 mm. Urinalysis re- 
vealed no abnormalities except for a trace 
of sugar. Electrocardiograms were taken on 
20, 21 and 22 July and on three occasions 
between 26 July and 8 August. There were 
no unusual features except the first tracing 
showed sinus tachycardia (124 per min.) 
and slight reduction of the R:S ratios in V4 
to V6. An electroencephalogram, taken 2 days 
after admission, showed no features consid- 
ered to be of significance. 

He was allowed to be out of bed on the 
third hospital day. Follow-up examinations 
and tests revealed normal results. Renal and 
hepatic function remained normal. Complete 
neurologic evaluation by the neurology con- 
sultant on 21 July 1960 revealed no evidence 
of central nervous system damage secondary 
to heat stroke. Lateral deviation of his left 
eye had disappeared and his pupils were 
normal. 

He was kept in the hospital until 6 October 
1960 so that we could observe him at length 
and could repeat electrocardiograms and other 
tests. He remained free of symptoms. 


COMMENT. Malamud, Haymaker and 
Custer, after an unparalleled study of 
gross and microscopic pathology, con- 
cluded that the most serious lesions 
found in heat stroke are the results of 
anoxia’. Therefore, proper treatment 
should, if possible, decrease oxygen 
demand, and certainly must not in- 
crease it. 

The conventional treatment of heat 
stroke (in which hyperpyrexia is re- 
duced by immersion of patients in, or 
by application of, ice cold water) is 
physiologically unsound since it stimu- 
lates muscular activity and increases 
metabolism, thus increasing oxygen de- 
mand and anoxia. The conventional 
treatment is impractical. The results 
of conventional treatment, as measured 


The American Journal of the Medical Sciences + April, 1961 


by mortality rates and neurologic re- 
siduals, are unsatisfactory. These three 
shortcomings led us to formulate a new, 
physiologically sound method of treat- 
ment. 

The discovery of the phenothiazine 
compounds and knowledge of their 
metabolic dampening and “neuro- 
plegic” actions provided pharmaco- 
logic, instead of relatively crude physi- 
cal, means for the treatment of heat 
stroke. The phenothiazines can produce 
hypothermia without use of cold, and 
they have “protective” effects: they 
can prevent death of animals from ex- 
perimentally produced hemorrhagic 
shock, traumatic shock and hypother- 
mia itself. Their hypothermic effect was 
initially attributed to inhibition of ther- 
moregulatory centers and later be- 
lieved to be the result of vasodilation 
(with consequent increased heat loss ) 
and muscular relaxation (with conse- 
quent decreased heat production ). 

Chlorpromazine has a greater tem- 
perature lowering effect than other 
phenothiazines and is remarkably non- 
toxic; therefore, we decided to use it 
in the treatment of heat stroke. Our 
patient received one dose of prometha- 
zine intravenously only because it was 
readily available in the Emergency 
Room. Pyramidon, dipyrone and _re- 
lated drugs have long been known to 
effect reduction of body temperature 
by central action. Experiments on nor- 
mal mice, showing the synergistic ac- 
tion of chlorpromazine and pyramidon 
in reducing body temperature, were re- 
ported in 1954 (Friebel, Flick and 
Reichle® ). Therefore, it appeared logi- 
cal to use both drugs in treating heat 
stroke. 

In the case reported, 1.0 gm. of 
dipyrone (given in one dose) and 250 
mg. of phenothiazines (200 mg. of 
chlorpromazine and 50 mg. of pro- 
methazine, given in four increments ) 
were given slowly through intravenous 
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tubing conducting dextrose-saline solu- 
tion during a period of 58 minutes. 

No ice or cold water or other cryo- 
therapy was used. The anterior surface 
of the patient's body was sponged in- 
termittently with water at room tem- 
perature and two small fans were used 
at a distance of 5 feet. The only other 
treatment consisted of hydrocortisone, 
intravenously and oxygen administered 
by intermittent positive pressure dur- 
ing the first 2 hours. One dose of 100 
mg. of hydrocortisone was given at the 
onset of treatment. Intravenous infu- 
sion of 200 mg. of hydrocortisone con- 
tinued for 3 hours. 

The patient's initial axillary tempera- 
ture was so high that it sent the mer- 
cury column to the top of the clinical 
thermometer, that is, his body tempera- 
ture was in excess of 108.6° at 12:15. 
Another thermometer, inserted rectally 
at 12:48, showed a rectal temperature 
in excess of the upper limit of this 
thermometer (that is, beyond 108°). 

He was comatose and had no meas- 
urable diastolic blood pressure before 
treatment began. One hour and 15 
minutes after the first injection of a 
phenothiazine, his diastolic blood 
pressure was 70 mm. of mercury; and 
2 hours and 7 minutes after the first 
injection, he was able to answer simple 
questions. Thereafter improvement 
was uneventful. The next morning he 
appeared normal and ate regular meals. 

His rectal temperature dropped to 
its nadir, 96.6° F., five and one-half 
hours after the first injection, but, be- 
cause of the protective action of the 
phenothiazines, he did not shiver at 
any time! He was never covered with 
more than one cotton sheet. He had 
no residual physical signs or electro- 
encephalographic abnormalities. 

The proposed treatment of heat 
stroke was formulated in 1958. Effec- 
tive use of measures to prevent heat 
stroke resulted in no cases during the 
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summer of 1959, despite a usual hot 
Georgia summer, and only this one 
case during the summer of 1960. Al- 
though we wished to report on more 
than one patient, it seemed unwise to 
wait for several years to add to our 
series. Therefore, we are publishing 
our views on the treatment of heat 
stroke now so other physicians will be 
able to employ this treatment sooner 
and, we hope, improve on the present 
mortality rate. 

Having had the experience of this 
case, we recommend that patients with 
heat stroke be treated thus: 1.0 gm. of 
dipyrone and 100 mg. of chlorproma- 
zine intravenously as soon as possible, 
and 50 mg. of chlorpromazine every 
half hour as long as rectal temperature 
is 102° F. or above. The total dose of 
chlorpromazine should not exceed 5 
mg. per kg. We advise against any use 
of ice, cold water, or any other form 
of cryotherapy. We recommend inter- 
mittent sponging with water at room 
temperature; that is, about 70° F. 

Summary. 1. The conventional treat- 
ment of heat stroke is both unphysio- 
logic and impractical; and its results, 
in terms of morbidity and mortality, 
have been unimpressive. 

2. Ideal treatment should effectively 
reduce not only body temperature but 
also metabolism. It should be practical; 
that is, employable with few attendants 
and under adverse conditions. Most 
important, it should result in fast dis- 
appearance not only of pyrexia, but of 
hypotension and stupor. 

3. Intravenously administered chlor- 
promazine and dipyrone have syner- 
gistic hypothermic actions. The latter 
appears to act centrally. The former 
probably has central and _ peripheral 
sites of action (that is, at capillaries, 
metarterioles and other anastamoses 
between venules and arterioles (La- 
borit’®). It reduces muscular activity, 
metabolism, and oxygen requirements; 
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and it has prevented experimentally pharmacologic treatment was success- 

produced hemorrhagic and traumatic fully employed, without use of ice 

shock. cold tubbing, application of cold sheets 
4. A case of heat stroke is presented or any form of cryotherapy. 

in which, for the first time, this new, 
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SUMMARIO IN INTERLINGUA 
Un Tractamento Physiologic pro Insolation Pyrexial 


1. Le tractamento conventional de insolation es non-physiologic e non-practic. 
Su resultatos—quanto a morbiditate e mortalitate—es pauco impressionante. 

2. Le tractamento ideal reducerea efficacemente non solo le temperatura sed 
etiam le metabolismo del corpore. Illo deberea esser practic. Isto significa que 
illo deberea esser effectuabile con pauc assistentes e sub conditiones adverse. 
E-—le plus importantemente—illo deberea resultar in le prompte disparition de 
non solmente le pyrexia sed etiam de hypotension e stupor. 

3. Le administration intravenose de chlorpromazina e dipyrona exerce synergic 
effectos hypothermic. Le secunde del mentionate drogas pare ager centralmente. 
Le prime ha probabilemente sitos central e peripheric de action (i.e., al capillares, 
metarteriolas, e altere anastomoses inter venulas e arteriolas [Laborit!]). Illo 
reduce le activitate muscular, le metabolismo, e le requirimentos de oxygeno. Illo 
ha servite a prevenir choc hemorrhagic e traumatic de production experimental. 

4. Es presentate un caso de insolation pyrexial in que—pro le prime vice—iste 
nove tractamento pharmacologic esseva empleate a bon successo, sin immersion 
in aqua frigide, sin application de pannos glaciate, e sin ulle altere forma de 
cryotherapia. 
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NuMeEnrovs reports have appeared in 
recent years suggesting that the pro- 
teolytic enzymes trypsin and chymo- 
trypsin and the plasminogen-activator 
streptokinase can exert a beneficial ef- 
fect upon the course of acute inflamma- 
tory disorders in man when adminis- 
tered intramuscularly or buccally 
(Innerfield, Angrist and Schwarz‘, 
Golden*, Hopen®, Moser’, Kryle, 
Arnoldi and Kupperman!’, Fisher and 
Wilensky*, Kryle et al.'*, Shafer?*, 
Miller et al.17, Miller et al.18, Inner- 
field®). Since the purported antiphlo- 
gistic effects can be achieved without 
the risk of significant toxicity, these 
compounds have been rather widely 
accepted as valid additions to the med- 
ical armamentarium. The clinical pop- 
ularity of these agents has increased 
the need for further documentation of 
both their effectivity as anti-inflamma- 
tory compounds and their mechanisms 
of action. 

The vast majority of the reports 
dealing with the antiphlogistic activity 
of these compounds is comprised of 
uncontrolled clinical observations in pa- 
tients with various acute inflammatory 


conditions. The conclusions reached in 
such investigations are derived from 
the impression of the observers that 
clinical improvement in patients treated 
with these materials has been “more 
complete” or “more rapid” than prior 
experience has led them to expect. 
While the numerous reports of this 
type have been almost uniformly fav- 
orable, they obviously require confirma- 
tion by controlled clinical and labora- 
tory study. Unfortunately, few con- 
trolled studies have been carried out 
either in animals or man with these 
compounds and those which have been 
reported to date have not been con- 
clusive (Kryle, Arnoldi and Kupper- 
man!*, Norman and Kadull**). It is 
apparent that further evidence regard- 
ing the antiphlogistic activity of these 
compounds is required. 

The fact that the mechanisms by 
which these agents may act have not 
yet been defined is not disquieting, 
since the antiphlogistic properties of 
aspirin, phenylbutazone and the adren- 
ocortical steroids remain unexplained 
even after long use. What is disquiet- 
ing, however, is that theoretical ex- 


*Supported in part by grants from the National Foundation for Independent Medical Re- 
search and the National Drug Company. 
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planations for the in vivo actions of 
intramuscular, buccal or oral prepara- 
tions of trypsin, chymotrypsin and 
streptokinase appear to have been ac- 
cepted as established fact in many 
quarters. It should be emphasized that 
all explanations advanced thus far are 
based almost exclusively upon either 
in vitro studies carried out under 
specialized experimental conditions 
(Kocholaty, Ellis and Jensen’*, Lewis 
and Ferguson’, Astrup and Stern- 
dorff') or upon the effects of these 
compounds when given intravenously 
(Sherry et al.**, Johnson et al.1'). It is 
plain that such data do not provide ade- 
quate evidence that these agents can 
function in similar fashion when ad- 
ministered by the buccal, oral or intra- 
muscular routes. For example, we are 
aware of no investigations which dem- 
onstrate that any of these antiphlogistic 
agents are absorbed via buccal or gas- 
tric mucosal surfaces in sufficient con- 
centration to exert a detectable effect 
upon enzyme systems in the blood or 
elsewhere. Until such evidence appears, 
all available explanations regarding the 
in vivo function of trypsin, chymo- 
trypsin and streptokinase remain sub- 
ject to future revision or discard. 
Finally, it is well to note that the vast 
majority of the clinical evidence re- 
garding the antiphlogistic value of the 
proteolytic enzymes and streptokinase 
is based upon observations following 
their use by the intramuscular route. 
There is presently minimal evidence 
to support the effectivity of these com- 
pounds by the buccal and oral routes 
(Miller et al.'8, Innerfield*, Innerfield, 
Shub and Boyd*®). The tacit assump- 
tion appears to have been made that 
what is true for one route of adminis- 
tration holds true for other, more con- 
venient ones. While such an assump- 
tion may prove warranted, it seems 
that clinical application of such dosage 
forms has outrun clinical investigation, 
a situation which merits correction. 


Our interest in the anti-inflammatory 
potential of trypsin, chymotrypsin, and 
streptokinase was stimulated by our 
experience with intramuscular trypsin 
in the treatment of a variety of acute 
inflammatory conditions. In 1956, this 
experience and that reported by other 
authors was extensively reviewed 
(Moser!®). At that time, the conclusion 
was reached that intramuscular trypsin 
appeared to have antiphlogistic prop- 
erties, but “carefully controlled clinical 
studies were imperative in delineating 
the value of the agent” and further 
studies of its mechanism of action were 
needed. The present report deals with 
the results of one of a series of studies 
by our group to fulfill these needs; 
namely, a controlled investigation of 
the influence of intramuscular adminis- 
tration of trypsin upon the course of 
acute bacterial pneumonia in man. 

Acute bacterial pneumonia was se- 
lected as an appropriate disorder for 
controlled study for several reasons. 
First, it is unquestionably an acute 
inflammatory disorder, with clearly de- 
fined, objective manifestations such as 
temperature elevation, leukocytosis and 
roentgenographic changes. Second, its 
etiology and time of onset can usually 
be determined with some accuracy. 
Third, it is an extremely common dis- 
order on the medical wards of our 
hospital, a factor which tended to limit 
initial diagnostic error and permit 
orderly accumulation of data under 
stable personnel conditions. Fourth, 
the existence of a prior study in which 
the adrenocortical steroids were em- 
ployed in similar fashion provided an 
opportunity to compare this experience 
with that obtained using intramuscular 
trypsin therapy (Wagner ef al.**). 
Finally, it was felt that if certain 
theories and observations regarding the 
in vivo actions of intramuscular trypsin 
in inflammatory diseases and pulmo- 
nary disorders were correct (Moser"’, 
Martin, Brendel and Beiler’®, Inner- 


nar ED 


ll 


Moser and Hajjar: EFFECT OF INTRAMUSCULAR TRYPSIN 53/425 


field’, Silbert*>), the drug might be 
expected to alter the course of bacterial 
pneumonia. 

OBJECTIVES OF stupy. There were two 
primary objectives of the present 
study: (1) To ascertain whether intra- 
muscular trypsin exerted any beneficial 
effect on the course of acute bacterial 
pneumonia; and (2) to obtain data 
dealing with the mechanisms by which 
trypsin may exert an anti-inflammatory 
effect. 

The antiphlogistic properties of tryp- 
sin have been attributed by various 
authors to (1) enhancement of pro- 
teolytic and fibrinolytic activity in the 
blood, and, particularly, at the inflam- 
matory site (Martin, Brendel and 
Beiler'®, Innerfield’), or (2) enhance- 
ment of plasma and local antiproteo- 
lytic activity (Moser’®). The former 
mechanism supposedly results in disso- 
lution of fibrin deposits and other in- 
flammatory debris with resultant res- 
toration of local lymphatic and capil- 
lary patency. This presumably promotes 
drainage of the involved area and en- 
hances the local delivery of antibodies, 
and the like. The second proposed 
mechanism of action would be medi- 
ated through interruption of polypep- 
tide production at the inflammatory 
site, thereby removing one of the major 
stimuli to the inflammatory reaction 
(Spector?*). If either of these mecha- 
nisms is operative, it might be possible 
to demonstrate alterations in plasma 
fibrinolytic or antiproteolytic activity 
during trypsin therapy. 

Theoretically, then, trypsin might 
alter the course of pneumonia in several 
ways. Like the adrenocortical steroids, 
it might produce such “non-specific” 
benefits as prompt symptomatic im- 
provement and lysis of fever (Wagner 
et al.**). It might permit more rapid 
and adequate control of the infection 


by granting better access of antibodies, 
leukocytes, and antibiotics to the in- 
volved area. Furthermore, by quickly 
interrupting the inflammatory sequence, 
by enhancing liquefaction, absorption 
and expectoration of intra-alveolar 
exudate, and improving local “drain- 
age,” trypsin might be expected to 
hasten roentgenographic clearing of the 
pheumonic process and prevent perma- 
nent residuals. 


Methods. The present report includes re- 
sults obtained from two separate periods of 
study. The first period of investigation ex- 
tended for 3 months and was carried out by 
double-blind technique. The second study 
covered a 5-month period and an alternating 
method of patient selection was employed. 

During both study periods, all patients 
with signs, symptoms, and roentgenographic 
findings compatible with the diagnosis of 
acute bacterial pneumonia at the time of 
admission were included. Specific antimicro- 
bial therapy was administered to all patients. 
While the type and dosage of antibiotic used 
was selected by the ward personnel, the 
antimicrobial regimen was evaluated by the 
authors and was promptly revised if such 
therapy was felt to be suboptimal. In addi- 
tion to antibiotic therapy, the protocols were 
as follows: 

DOUBLE-BLIND sTupy. Fifty patients were 
included in this series. Identical 5 ml. vials 
were prepared containing crystalline trypsin 
in a gelatin menstruum (5 mg. per ml.) and 
gelatin menstruum alone.* Three vials of 
either control or active material were allo- 
cated to each patient and numbered on the 
basis of a randomized code prepared by 
persons not involved in the study. The code 
was not made available until all data had 
been finalized. Patients received 0.5 ml. every 
6 hours of the assigned material by deep 
intramuscular injection over a period of 6 
total treatment days or until the patient had 
been afebrile for 48 hours, whichever was the 
shorter period. 

ALTERNATING sTUDY. Seventy patients were 
included in this investigation. At the time 
of admission, each patient was assigned a 
number in sequence. All odd-numbered pa- 
tients received 0.5 ml. of crystalline trypsin® 
in saline (5 mg. per ml.) every 6 hours while 
even-numbered patients received routine 


°This material was kindly supplied by Dr. Steven Horoschak of the National Drug Company, 


Philadelphia 44, Pennsylvania. © 
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therapy alone. The total duration of trypsin 
administration was the same as in the prior 
study. 

CLINICAL AND LABORATORY MEASUREMENTS. 
Admission sputum smears and cultures were 
obtained in all patients. In the majority of 
patients, blood cultures were also drawn on 
admission. The rectal temperature was re- 
corded every 4 to 6 hours until it had returned 
to normal for at least 36 hours. A chest 
roentgenogram was obtained on admission 
and every 3 to 4 days for 2 weeks or until 
complete resolution had occurred, whichever 
was the shorter period. In those patients who 
did not show complete roentgenographic clear- 
ing in 2 weeks, weekly roentgenograms were 
obtained until total resolution had occurred. 
A white blood cell count was performed on 
each of the first 3 hospital days and every 
other day thereafter until two successive 
counts fell below 9,000 per c.mm. 

Patients were observed daily by the ward 
personnel and at least every other day by 
the authors with specific attention being paid 
to the patient’s subjective response and to 
any local or systemic evidence of toxic reac- 
tion to therapy. 

During the second (alternating) study, 
two additional laboratory determinations were 
carried out in the first 30 patients receiving 
trypsin; namely, a fibrinolytic assay and an 
anti-tryptic assay. 

a) Fibrinolytic assay. Plasma fibrinolytic 
activity was determined by a standard pro- 
cedure used in our laboratory which has been 
described in detail elsewhere (Moser?®). In 
this assay, a standardized amount of the pa- 
tient’s plasma is added to a standard clot 
formed of bovine fibrinogen and human 
thrombin. Lysis time of the standard clot 
is then recorded. Such assays of plasma 
fibrinolytic activity were carried out before 
trypsin therapy was instituted and daily dur- 
ing such therapy. In some cases, samples 
were also taken for one or 2 days after 
trypsin was discontinued. 

b) Anti-tryptic activity. Determination of 
“anti-tryptic activity” was carried out over 
the same time period mentioned under a). 
The method used was based on the ability 
of plasma to inhibit tryptic digestion of a 
fibrin clot. Serial dilutions of crystalline tryp- 
sin in imidazole-saline buffer (pH 7.4) were 
prepared. To 0.1 ml. of each trypsin dilution, 
.05 ml. of the patient’s plasma was added, 
and the mixture placed in a water bath at 
37° C. for 5 minutes. To this mixture was 
then added 0.2 ml. of 1% bovine fibrinogen 
(Armour) and 0.2 ml. of thrombin (con- 
taining 4 NIH units of thrombin in a glycerol- 


imidazole buffer). After mixing, incubation 
at 37° C. was continued for 30 minutes. 
The end point was taken as the last tube in 
which a solid clot remained after incubation. 
In a series of 30 controls the average amount 
of trypsin inhibited per ml. of plasma was 
2.42 mg., with close agreement between 
duplicate determinations. 

ANALYSIS OF CLINICAL DATA. For reasons 
which will be mentioned below, the clinical 
data were analyzed in three ways: (1) the 
double-blind series was evaluated alone; (2) 
the alternating series was evaluated alone; 
(3) all patients with proven, uncomplicated 
acute pneumococcal pneumonia from both 
study groups were combined into one large 
control versus trypsin group and analyzed. 


Double Blind Study (Table 1). Of 
the original group of 50 patients in 
this study, 3 treated with trypsin and 
2 controls were eliminated from the 
study because their pulmonary infiltra- 
tions proved to be of tuberculous or 
obstructive neoplastic etiology or be- 
cause roentgenographic follow-up was 
inadequate. The results in the remain- 
ing 45 are indicated in Table 1. 

COMPARABILITY OF GROUPS. The two 
groups are comparable in sex and race 
distribution. Pneumococcus was identi- 
fied as the offending organism in ap- 
proximately 80% of both groups. Posi- 
tive blood cultures were obtained in 
16.7% of the trypsin group and 18.8% of 
the controls studied. Antibiotic therapy 
was comparable in the two groups. 

Two major points of difference ex- 
isted between the groups. The control 
patients were significantly younger 
(38.7 years versus 47.7 years) and the 
incidence of significant associated dis- 
orders was considerably lower in the 
control group. While only one control 
patient had a significant complicating 
disease (uncontrolled diabetes melli- 
tus), the trypsin group contained 3 
who developed delirium tremens, one 


- with severe bronchiectasis and one with 


uncontrolled diabetes mellitus. 
RESULTS. No deaths occurred in 


either group, nor did any patient de- 
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TABLE 1.—RESULTS OF DOUBLE-BLIND STUDY 


Trypsin- 
treated Controls 
Patients 22 23 
Age (years) 
Mean 47.7 38.7 
Median 49 36 
Sex 
Males 16 15 
Females 6 8 
Race 
Negro 21 21 
White l 2 
Fever (Duration in days) 
Mean 5.3 5.4 
Median 3.0 4.0 
WBC, Days above 9000/c.mm. 
Mean 6.1 7.4 
Median 5.0 6.0 
Roentgenogram, Days for clearing 
Mean 16.1 13.9 
Median 13.0 13.0 
Roentgenographic Resolution 
(weeks ) 
0-2 12 13 
2-4 8 8 
4 2 2 
Hospital Stay in Days 
Mean 13.2 14.7 
Median 11.0 14.0 
Causative Organism 
Pneumococcus 18 19 
Unknown 4 4 
Bacteremia 


Patients with blood cultures 12 


Patients positive 

Antibiotic Therapy 
Penicillin 
Tetracycline 
Other 


Extent of Involvement 
Lobar 
Multilobar 


velop significant bacterial complications 
(empyema, lung abscess, meningitis, 
and others). Review of daily observa- 
tions by the authors and ward person- 
nel revealed no consistent differences 
in symptomatic response (return of 


appetite, feeling of well being, relief 


16 
2(16.7%) 3 (18.8%) 


17 19 
5 2 
0 2 

19 20 
3 3 


of chest pain) between the two groups. 
The mean and median durations of 
temperature elevation and leukocytosis 
were virtually identical in the two 
groups. No significant difference was 
noted in the time required for roent- 
genographic clearing. The incidence of 
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TABLE 2.—RESULTS OF ALTERNATING STUDY 


Trypsin- 
treated Controls 
Patients 28 29 
Age (years) 
Mean 39.5 35.0 
Median 41.0 36.0 
Sex 
Males 23 16 
Females 5 13 
Race 
Negro 24 27 
White 4 s 
Fever, Duration in Days 
Mean 53 3.2 
Median 4.0 3.0 
WBC, Days above 9000/c.mm. 
Mean 4.8 46 
Median 4.0 4.0 
Roentgenogram, Days for clearing 
Mean 2 11.0 
Median 10.0 8.0 
Roentgenographic Resolution 
¥ 18 19 
2-4 6 7 
4 4 3 
Hospital Stay in Days 
Mean 11.9 9.6 
Median 10.0 9.0 
Causative Organism 
Pneumococcus 22 23 
Unknown 3 6 
H. influenzae 2 9 
Staph. aureus 1 0 
Bacteremia 
Patients with blood cultures 158 11 
Patients positive 7 (38.8%) 5 (45.5%) 
Antibiotic Therapy 
Penicillin 12 16 
Tetracycline 14 9 
Erythromycin 1 3 
Other 1 1 
Extent of Involvement 
Multilobar 5 3 
Lobar 23 26 


delayed resolution (beyond 4 weeks) 
(Israel et al.1°) was comparable in the 
two groups. Both the mean and 
median duration of hospital stay were 
somewhat shorter in the trypsin group, 
but statistical analysis revealed a p 
value in excess of 0.05. 


Alternating Study (Table 2). Of 
the original 70 patients, 7 trypsin pa- 
tients and 6 controls were excluded 
from analysis because of demonstration 
of a tuberculous or neoplastic etiology 
for the pulmonary infiltration, failure 
to administer trypsin in proper dosage. 
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or failure to obtain adequate roent- 
genographic follow-up. Results in the 
remaining 57 patients are indicated in 
Table 2. 

COMPARABILITY. Average age of the 
control group was 35 years versus 39.5 
in the trypsin group. Race distribution 
was quite similar, but the control group 
included a higher percentage of fe- 
males. Pneumococcus again was the 
predominant bacterial offender, being 
identified in approximately 80% of both 
groups. The incidence of bacteremia 
in patients in whom blood cultures were 
done was quite high in both groups. 
Tetracycline was used more frequently 
than penicillin in the trypsin patients, 
while the reverse was true in the con- 
trol group. Three trypsin-treated pa- 
tients had significant complications 
(delirium tremens in 2, staphylococcal 
septicemia in one), while only one con- 
trol patient had a complication of im- 
portance (delirium tremens). In addi- 
tion, 2 trypsin patients had H. influ- 
enzae pneumonia and a third had 
staphylococcal pneumonia. 

RESULTS. No deaths occurred in either 
group. No significant bacterial compli- 
cations occurred. There were no consis- 
tent differences between the two groups 
with regard to the speed with which 
symptomatic improvement appeared. 
There was no statistically significant 
difference (p<0.05) between the two 
groups with respect to duration of tem- 
perature elevation, duration of leukocy- 
tosis, the period required for roentgen- 
ographic clearing, or the duration of 
hospital stay. The incidence of delayed 
resolution was comparable in the two 
groups. 

Combined Groups (Table 3). As in- 
dicated under Methods, the combined 
groups consist of all patients in whom: 
(1) D. pneumoniae was the offending 
organism; and (2) no significant com- 
plicating factors were present (delirium 
tremens, diabetes, severe chronic lung 
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disease, and others). Thirty-nine tryp- 
sin treated patients and 40 controls 
qualified for inclusion. The pertinent 
data are summarized in Table 3. 

COMPARABILITY OF GROUPS. The con- 
trol group averaged 7.3 years younger 
than the trypsin-treated group and con- 
tained a larger percentage of female 
patients. Race distribution was almost 
identical. The type of antibiotic ther- 
apy applied and the incidence of bac- 
teremia were both quite similar. 

RESULTS. There were no deaths or 
bacterial complications in either group. 
There was no statistically significant 
(p<0.05) difference between the two 
groups with respect to the average 
duration of fever and leukocytosis, the 
time required for roentgenographic 
clearing, the duration of hospital stay 
or the incidence of delayed resolution. 

Trypsin Toxicity. In the double-blind 
series, approximately 30% of the pa- 
tients in both groups developed some 
local tenderness at injection sites, with 
nodule formation being noted in one- 
third of these. These local reactions ap- 
peared unrelated to the presence or 
absence of trypsin in the gelatin men- 
struum and none was sufficiently in- 
tense to necessitate interruption of 
injections. In the patients in the alter- 
nating series, who received trypsin in 
an aqueous solution, the incidence of 
local reaction fell to 10% and nodule 
formation was not encountered. 

No significant form of systemic toxic- 
ity appeared in any patient who re- 
ceived intramuscular trypsin. One pa- 
tient developed a fine generalized rash 
on the sixth day of trypsin administra- 
tion which cleared in 48 hours. One 
patient developed severe pleuritic chest 
pain on the third day of trypsin therapy 
when he was otherwise asymptomatic. 
This subsided when trypsin therapy 
was stopped. After 24 hours, trypsin 
was readministered and the patient 
again developed pleuritic chest pain at 
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TABLE 3.—RESULTS OF COMBINED SERIES 


Trypsin- 
treated Controls 
Patients 39 40 
Age (years ) 
Mean 42.3 35.0 
Median 43.0 36.0 
Sex 
Males 31 25 
Females .8 15 
Race 
Negro 38 38 
White 3 2 
Fever, Duration in Days 
Mean 3.9 4.2 
Median 3.0 3.0 
WBC, Days above 9000/c.mm. 
Mean 4.6 6.4 
Median 5.0 5.0 
Roentgenogram, Days for clearing 
Mean 11.9 133 
Median 9.0 9.0 
Roentgenographic Resolution 
( weeks ) 
0-2 29 28 
2-4 7 9 
4 3 3 
Hospital Stay in Days 
Mean 9.6 
Median 9.0 9.0 
Bacteremia 
Patients with blood cultures 22 20 
Patients positive 6 5 
Antibiotic Therapy 
Penicillin 27 30 
Tetracycline 12 7 
Other 0 3 
Extent of Involvement 
Lobar 35 37 
Multilobar 4 3 


the same site. This same unusual se- 
quence was also seen in a patient in 
the double-blind series who received 
trypsin and ultimately proved to have 
tuberculous pleurisy. 

Serial hematocrit determinations and 
urinalyses in some 70% of the patients 
receiving trypsin failed to reveal anv 
abnormalities attributable to this ther- 


apy. Some 30% of the patients had serial 
studies of liver function (in most in- 
stances because of known or suspected 
cirrhosis ). Trypsin therapy had no de- 
tectable effect upon these tests. When 
normal BSP, thymol turbidity, and 
alkaline phosphatase were present on 
admission, they remained so after tryp- 
sin administration had been completed. 
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When these tests were abnormal 
originally, they remained stable or im- 
proved as the pneumonic process came 
under control. 

Plasma Anti-tryptic Activity. As men- 
tioned under “Methods,” this assay re- 
flects the ability of the patient’s plasma 
to inhibit dissolution of a fibrin clot 
exposed to trypsin. Daily determina- 
tions were carried out in 30 patients be- 
fore and during the period of trypsin 


Plasma Fibrinolytic Activity. The 
same 30 patients were included in this 
study, with sampling procedure and 
methods of comparison being identical 
to those mentioned for the anti-tryptic 
assay. The results are indicated in 
Table 5. The baseline values agree 
closely with a large series of control 
determinations of plasma fibrinolytic 
activity reported previously (Moser?°). 
Statistical analysis of these data reveals 


TABLE 4.—ANTI-TRYPTIC PLASMA ACTIVITY BEFORE, DURING AND AFTER 
INTRAMUSCULAR TRYPSIN ADMINISTRATION 


During Trypsin After Trypsin 
A. 
Day Baseline One .Two Three Four Five Six One Two 
No. Patients 30 30 30 24 18 17 12 13 9 


Trypsin Inhibited 2.28 2.34 2.46 
(mg./ml. plasma ) 


2.22 232 228 220 2.28 2.92 


TABLE 5.—PLASMA FIBRINOLYTIC ACTIVITY BEFORE, DURING AND AFTER 
INTRAMUSCULAR TRYPSIN ADMINISTRATION 


During Trypsin After Trypsin 
Day Baseline One Two Three Four Five Six One Two 
No. Patients 30 30 30 24 18 17 12 13 9 
Plasma Fibrinolytic 
Activity 
(Lysis time 
in minutes ) 28.1 26.7 23.1 28.5 23.8 18.0° 188° 205 28.2 


*Significant below the .05 level by the t test after correction for inequality of the variances. 


administration. In a smaller number, 
observations were continued after tryp- 
sin was discontinued. The baseline 
values correspond well with those ob- 
tained in a series of 30 normal controls. 
Results on each subsequent day were 
compared with those obtained in the 
same patient group on day 0, since 
the duration of trypsin therapy was 
not uniform in all patients (see Meth- 
ods). No statistically significant altera- 
tion in plasma trypsin-inhibitory activ- 
ity could be demonstrated by this 
method during or after trypsin therapy 
(all p values > 0.05) (Table 4). 


that no significant alteration in plasma 
fibrinolytic activity occurred during the 
first 4 days of therapy. However, an 
increase in fibrinolytic activity signifi- 
cant at the 0.05 level was noted on 
the fifth and sixth days of therapy. The 
difference between post-trypsin and 
baseline values did not achieve statis- 
tical significance. 

Discussion. The attempt to evaluate 
the anti-inflammatory activity of a 
compound in man is at best a rather 
difficult task. One is faced with the 
immediate question as to whether the 
acute inflammatory process chosen for 


A 
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study represents a valid test situation 
for the drug under consideration. 
Furthermore, parameters of effectivity 
are difficult to establish because of the 
wide variability in individual response 
to the same inflammatory stimulus and 
to any therapy applied. Experience 
with the adrenocortical steroids pro- 
vides an excellent example of the com- 
plexities involved in the evaluation of 
antiphlogistic compounds in man. The 
variable results obtained with steroid 
therapy in rheumatic fever, the colla- 
gen disorders and many other disease 
entities have indicated that multiple 
unknowns condition the response of 
“acute inflammatory” processes to such 
therapy. An inflammatory process in 
one organ responds to steroids while 
that in another organ does not. One 
patient responds dramatically, another 
moderately, another not at all. 

Obviously, then, the anti-inflamma- 
tory capability of any drug becomes 
a relative, rather than an all-or-none, 
phenomenon. Response (or lack of it) 
in one situation may not provide valid 
evidence that the drug will act in simi- 
lar fashion in another inflammatory 
state. Therefore, it seems advisable to 
define the antiphlogistic activity of an 
agent in terms of its effect upon specific 
inflammatory processes. Furthermore, 
even with study restricted to a specific 
entity, controlled investigation is man- 
datory. Finally, the particular dosage 
regimen used must be considered. 

The results of the present investiga- 
tion must be viewed against this com- 
plex background if they are to be seen 
in proper perspective. 

The controlled study of Wagner and 
his associates (Wagner et al.?") indi- 
cated that patients treated with a com- 
bination of steroid therapy (hydrocorti- 
sone) and penicillin had a more favor- 
able symptomatic response than those 
who received penicillin alone. Fever 
subsided more promptly in the steroid- 


treated patients. Appetite, pleuritic 
chest pain and cough also tended to 
improve more quickly, though these 
effects were much less striking than 
the antipyretic response. However, the 
authors noted that the return of appe- 
tite to normal and total disappearance 
of cough and chest pain required ap- 
proximately the same time-period in 
both the hydrocortisone and control 
groups. Furthermore, the interval re- 
quired for roentgenographic resolution 
and return of the white blood cell count 
to normal did not differ appreciably 
between the two groups. On the basis 
of these findings, the authors concluded 
that “the symptomatic benefit of hy- 
drocortisone and the absence of any 
evidence to indicate aggravation of the 
infectious process in pneumococcal 
pneumonia justifies further cautious ex- 
ploration of adrenal steroids as adjuncts 
to specific antimicrobial therapy.” 

If we compare the experience of 
Wagner with that reported here, it is 
apparent that trypsin did not exert 
similar effects upon the course of acute 
bacterial pneumonia. Neither the 
prompt lysis of fever nor the rapid 
“non-specific” improvement in the pa- 
tients’ general “feeling of well-being” 
that accompanied the use of steroids 
was noted. The more rapid clearing 
of the radiographic signs of consolida- 
tion which might have been expected 
in the trypsin group did not occur. 
Since no significant bacterial complica- 
tions occurred in either group, one can 
state only that trypsin, like hydrocorti- 
sone, does not unfavorably alter the 
course of the disease in terms promot- 
ing dissemination or parenchymal 
damage. 

It was felt that the original double- 
blind study might not have provided 
valid data because of the higher inci- 
dence of complications and the higher 
mean age in the trypsin group (Israel 
et al.°). Therefore, the alternating 
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series was carried out. In this series 
there was again disparity in regard to 
the incidence of complications although 
the difference in age distribution was 
less marked than in the double-blind 
series. Therefore, even though both 
studies appeared to indicate the lack 
of benefit from trypsin therapy, it was 
felt advisable to combine the two series 
into groups which included only pa- 
tients without significant associated 
diseases in whom pneumococcus was 
the offending organism. Analysis of the 
data culled from both groups in this 
fashion did not alter the conclusions 
reached. There appears little question, 
therefore, that no appreciable clinical 
benefit attends the use of intramuscular 
trypsin in addition to specific antimicro- 
bial therapy. 

The study of plasma anti-tryptic ac- 
tivity in these patients revealed no al- 
teration in such activity during the 
course of trypsin therapy. It is recog- 
nized by the authors that the method 
used is rather gross and may not ac- 
curately reflect small changes in plasma 
anti-tryptic activity. Furthermore, the 
test system used reflects only the ability 
of plasma to inhibit digestion of fibrin 
by trypsin and this may not be an 
entirely valid measure of plasma “anti- 
tryptic” or “anti-proteolytic” activity. 
Perhaps more precise methods for de- 
termining plasma trypsin inhibitory 
capacity (Bundy and Mehl*) would 
have detected some significant changes. 
Finally, we cannot dispute the possi- 
bility that changes in anti-tryptic ac- 
tivity might occur at the inflammatory 
site itself and escape detection by 
plasma testing. However, the fact re- 
mains that the test employed demon- 
strated no appreciable change in plas- 
ma anti-tryptic potential during tryp- 
sin administration. 

The alterations in plasma fibrinolytic 
activity which occurred in those pa- 
tients in whom this parameter was meas- 


ured are of some interest. As we have 
indicated above, no significant change 
occurred during the first 4 days of ob- 
servation. However, a statistically sig- 
nificant increase in plasma fibrinolytic 
activity did develop in those subjects 
studied on days five and six. While this 
sequence occurred during continued 
administration of trypsin, it should be 
noted that the changes observed bore 
little relationship to the clinical re- 
sponse of the patients involved. Indeed, 
those who received trypsin injections 
for a fifth and sixth day were those who 
remained febrile for the longest pe- 
riods (that is, at least 4 days). Thus 
this alteration in fibrinolytic activity 
hardly can be interpreted as reflecting 
any beneficial influence of trypsin upon 
the pneumonic process. If such were 
the case, one would expect the increase 
in plasma fibrinolytic activity to occur 
more promptly and to correlate with 
more rapid clinical and roentgenologic 
improvement. This obviously was not 
the case, and the significance of these 
changes remains obscure. Perhaps it 
reflects the “natural course” of plasma 
fibrinolytic activity (or of fibrinogen 
levels) in patients with bacterial pneu- 
monia. Unfortunately, this thesis can- 
not be tested since parallel studies were 
not carried out in the control subjects. 
That the changes in fibrinolytic activity 
reported here were not related to ad- 
ministration of trypsin, however, is 
further suggested by more recent in- 
vestigations directed toward this spe- 
cific question in which we have been 
unable to demonstrate consistent alter- 
ations in plasma fibrinolytic activity 
even at dosage levels of intramuscular 
trypsin well above those used in the 
present study (Moser and Hajjar**). 
We must again emphasize that the 
statements made here regarding “fibrin- 
olytic activity” and “anti-tryptic activ- 
ity” are valid only in terms of the 


tic 
to 
ase 
an 
the 
pe- 
ice 
in 
rol 
re- q 
ion 
unt ‘ 
bly 
isis 7 
led 
hy- 
ny 
the 
cal 
eXx- 
cts q 
of 
t is 
cert 
ute 
the 
pid 
pa- 
ng 
yids 
‘ing 
ida- 
ted 
cur. 
ica- 
can 
yrti- 
the 
not- 
mal 
ble- 
ded 
nci- 
sher 
rael 
ting 


62/484 The American Journal of the Medical Sciences * April, 1961 


methods used and changes which are 
“localized” to the inflammatory site or 
are beyond the sensitivity of the plasma 
assays employed might have escaped 
detection. While such possibilities do 
exist, we suggest that they require 
further laboratory or clinical support 
before they can be accepted as more 
than interesting theoretical specula- 
tions. Finally, while this study does 
not support the value of intramuscular 
trypsin as adjunctive therapy in acute 
bacterial pneumonia, we are not justi- 
fied in concluding that this enzyme is 
devoid of anti-inflammatory effect in 
all other situations. The favorable clin- 
ical experiences in other acute inflam- 
matory states which have been reported 
widely in the literature cannot be light- 
ly dismissed. In our opinion, however, 
the true value of intramuscular, buccal 
or oral trypsin in any acute inflamma- 
tory state can be established only by 
controlled clinical study. The same 
statement applies equally to such anti- 
inflammatory preparations as strepto- 
kinase and chymotrypsin. Controlled 
clinical studies with all of these agents 
are distinguished by their rarity. Until 
the results of such investigations be- 
come available, the clinical use of these 
agents, however widespread, properly 
will remain subject to question. 
Summary. 1) The value of intramus- 
cular trypsin as adjunctive therapy in 
the treatment of acute bacterial pneu- 
monia was explored in a controlled 
study of 102 patients. Parameters of 
improvement included duration of 
fever and leukocytosis, rapidity of 


roentgenographic clearing and duration 
of hospital stay. 

2) A double-blind study comprising 
45 patients (22 trypsin, 23 controls) 
did not reveal any significant differ- 
ences between the clinical or labora- 
tory responses of the two groups. 

3) An alternating controlled study 
including 57 patients (28 trypsin, 29 
controls) similarly failed to demon- 
strate a favorable effect from trypsin 
therapy. 

4) Within the two groups, there 
were 79 patients (39 trypsin, 40 con- 
trols) with pneumococcal pneumonia 
in whom no significant associated dis- 
orders existed. Results in these patients 
were analyzed separately and again, 
no appreciable differences in response 
were detected. 

5) Measurements of plasma _anti- 
tryptic activity showed no significant 
change during the period of trypsin ad- 
ministration in 30 patients studied. 
Plasma fibrinolytic activity was mini- 
mally altered during the first 4 days 
of observation. Statistically significant 
changes did occur in those patients 
who were studied on the fifth and sixth 
days of trypsin administration but such 
changes did not coincide with clinical 
improvement. 

6) It is concluded that intramuscular 
trypsin cannot be recommended as 
adjunctive therapy in acute bacterial 
pneumonia. 

7) The clinical and theoretical impli- 
cations of the data are discussed and 
the need for further controlled investi- 
gations of such compounds is empha- 
sized. 
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SUMMARIO IN INTERLINGUA 
Le Effecto de Trypsina Intramuscular in Acute Pneumonia Bacterial 


1. Le valor de trypsina per via intramuscular como therapia adjuncte in casos 
de acute pneumonia bacterial esseva explorate in un studio a controlo con un 
casuistica de 102 patientes. Le parametros de melioration prendite in con- 
sideration includeva le duration del febre e del leucocytosis, le rapiditate del 
acclaration roentgenographic, e le duration del sojorno al hospital. 

2. Un studio bis-occulte con 45 patientes (22 a trypsina, 23 pro le controlo) 
non revelava ulle significative differentia in le responsas clinic o laboratorial 
inter le duo gruppos. 

3. Un controlate studio a alternation con 57 patientes (28 a trypsina, 29 pro 
le controlo) resultava similemente in nulle demonstration de un effecto favor- 
abile attribuibile al therapia a trypsina. 

4. Intra le duo gruppos il habeva 79 patientes (39 a trypsina, 40 pro le 
controlo) qui habeva pneumonia pneumococcal sin ulle significative disordine 
associate. Le resultatos in iste patientes esseva analysate separatemente. De 
novo, nulle significative differentia del responsas esseva detegite. 

5. Le mesuration del activitate antitryptic del plasma monstrava nulle signifi- 
tative alteration durante le administration de trypsina in ulle del 30 patientes 
assi studiate. Le activitate fibrinolytic del plasma esseva alterate minimemente 
durante le prime quatro dies de observation. II es ver, alterationes de significa- 
tion statistic occurreva in le patientes qui esseva studiate le quinte e le sexte die 
del administration de trypsina, sed iste alterationes non coincideva con ulle 
melioration clinic. 

6. Es concludite que trypsina per via intramuscular non pote esser recom- 
mendate como agente de therapia adjuncte in casos de acute pneumonia bacterial. 

7. Le inherentias clinic “e theoric del datos es discutite. Le desiderato de 
controlate investigationes additional de compositos de iste genere es sublineate. 


ng 
s) 
ra- 
dy 4 
on- 
on- 
ain, 
nse 
nti- 
vant 
ied. 
1ini- 
lays 
cant 
ents 
sixth 
such 
nical 
cular 
1 as 
erial 
mpli- 
vesti- 
ipha- 
= 


A STUDY OF THE INCIDENCE AND CAUSES OF POOR CONTROL 
IN PATIENTS WITH DIABETES MELLITUS 


By Daniev B. Stone, M.B. ( LoNpon ) 
ASSISTANT PROFESSOR OF MEDICINE 


(From the Department of Internal Medicine, State University of Iowa Hospitals, 
Iowa City, Iowa) 


A NUMBER of experts have suggested 
that good control helps diabetics live 
longer, whereas poor control encour- 
ages degenerative disease. Despite 
many reports upon how control affects 
the diabetic, there is little information 
about the frequency and causes of 
good or poor regulation. This paper 
reports observations upon a group of 
160 patients. The purpose was to find 
out how well these patients regulated 
their diabetes, and to recognize the 
factors which favored good and poor 
control. 


Materials and Methods. In order to obtain 
a representative sample of patients, each dia- 
betic admitted to the University Hospitals 
after October 15, 1957, was considered for 
study. It was decided to study only those 
patients over 18 or under 70 years of age, 
and only those who had to take insulin in 
order to control their diabetes. This report 
describes 160 clinic patients. Originally 189 
were studied, but 4 died before the investiga- 
tion was completed, and 25 gave unreliable 
information. Some patients had come to the 
hospital for review or because of complications 
of diabetes; some attended for unrelated 
illness. 

Each patient was seen at least four times. 
Initially, we evaluated the quality of diabetic 
control, and tried to find out why regulation 
had been good or poor. The patient was ad- 
vised, instructed and treated. Most of the 
patients were seen in the months which fol- 
lowed the first examination. All were re- 
studied 22 to 28 months later. Information 
about diabetic control and diet was obtained 
by history, by finding out if the patient under- 
stood dietary values, by 24-hour recall of food 
intake, and occasionally by observation of the 
patient at the table. The referring physicians, 
and dietitians gave much hel». Control was 
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judged to have been good, fair or poor by 
reference to urine tests, diet, and the fre- 
quency of diabetic acidosis or insulin shocks. 
We obtained detailed information about acido- 
sis because another study, which has not 
been published, has suggested that the most 
common cause for acidosis in patients at the 
University Hospitals is an infection which may 
overwhelm even excellent control. 

Root and Marble (Keiding, Root and 
Marble!5, Root, Pote and Frehner!8) sug- 
gested criteria for estimating the degree of 
regulation. They were modified as follows. 

For good control, the patient must have 
tested the urine for sugar at least once daily, 
and have tried to avoid more than 1+ glyco- 
suria by adjusting the insulin dose. He must 
have measured and followed his diet for at 
least 6 days each week, and have been free 
from severe insulin shocks. Also, he must have 
been free from diabetic acidosis, except when 
this was the first recognized sign of diabetes 
or when a severe and acute infection had 
caused acidosis. 

For fair control, the patient must have 
tested the urine at least once a week. He must 
have known enough about diet to be able 
to follow instructions, and have kept to his 
diet half of the time. He must have used 
insulin daily and have developed diabetic aci- 
dosis less than three times. 

Poorly controlled patients had tested the 
urine less than once a week, had insufficient 
knowledge about diet or had followed diet 
instructions less than half of the time, had 
frequent severe insulin shocks, or had had 
more than three attacks of diabetic acidosis. 

Many sources of information were used to 
determine why regulation had been poor. | 
interviewed each patient at some length. The 
relatives, the referring physician, dietitians 
and social workers helped by giving additional 
information. A questionnaire was abandoned 
because it seemed to evoke answers that were 
superficial and rigid, and gave a false impres- 
sion of accuracy. 


R 
sele 
whi 
dial 
this 
wer 
ran 
of 
61 
avel 
sam 
Thi: 

°F 
Saunt 
for 
pital 
their 
was 
(Tak 
TAE 


ROL 


or by 
e fre- 
hocks, 
acido- 
is not 
> most 
at the 
h may 


t and 
sug- 
ree of 
Ows. 

have 
daily, 
glyco- 
must 
for at 
on free 
st have 
t when 
iabetes 
mn had 


t have 
le must 
e able 

to his 
e used 


tic aci- 


the 
ifficient 
diet 
e, had 
id had 
losis. 

used to 
poor. | 
th. Th 
ietitians 
ditional 
ndoned 
at were 
impres- 


Stone: 


Results. OBSERVATIONS. The 
selection of patients gave a sample 
which appeared representative of the 
diabetic population at the clinics of 
this hospital. Ninety-eight patients 
were women, 62 were men. Their ages 
ranged from 18 to 68 years. The age 
of onset of diabetes varied from 8 to 
61 years, and Fig. 1 shows the age of 
onset in this series, compared with the 
average age of onset of diabetes. The 
sample contained many young patients. 
This reflects the hospital population, 


POOR CONTROL IN DIABETES MELLITUS 
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When the patients were first seen, 


control was good in 34, fair in 27, and 
poor in 99. One-hundred twenty-six 


TABLE 2.—DEGREE OF CONTROL IN 


160 PATIENTS WITH DIABETES 
MELLITUS 

Final Exami- 

Initial nation 22-28 

Examination Months Later 
Good Control 34( 214) 85(53%) 
Fair Control 27(17%) 18(11%) 
Poor Control 99 ( 62%) 57 (36% ) 


AGE AT ONSET OF DIABETES MELLITUS 


30 
Average 
_J160 Patients in this series 
PERCENT OF 
TOTAL PATIENTS 


10 


*From Forsham in Williams: Textbook of Endocrinology, 2nd ed. Philadelphia: W. B. 


Saunders Co., 1955. 


for younger diabetics attend this hos- 
pital relatively more frequently than 
their seniors. The duration of diabetes 


was from 6 months to 37 years 
(Table 1). 


TABLE 1.—DURATION OF DIABETES 
MELLITUS OF 160 PATIENTS 


6-11 Months 7 
1-2 Years 22 
3-4 36 
5-10 42 
11-20 34 
21-30 13 
31-40 6 
Total 160 


patients were not well regulated 
(Table 2). We could not relate poor 
control to age, sex, job, marital status, 
race, recreation, religion, or duration 
of diabetes. Four features appeared to 
accompany unsatisfactory control: ig- 
norance about the diabetic regimen; 
social or environmental difficulties; 
emotional problems, and refusal of con- 
trol (Table 3). 

Eighty-three of 126 patients in the 
fair and poor groups did not know 
enough about the diabetic regimen. 
Most of these 83 patients lacked know]- 
edge about diet. They were poorly reg- 
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ulated because they failed to follow 
diet, rather than because they did not 
test the urine or give insulin properly. 
No patient had to be assigned to the 
fair or poor group simply because of 
severe insulin shocks; 3 patients who 
had severe insulin shocks had other 
evidence of unsatisfactory regulation. 
Only 4 of the 83 appeared to be unable 
to learn. The observations were retro- 
spective, and it was not possible to 
determine why these patients had not 
learned enough about diabetes. 


TABLE 3.—FEATURES WHICH ACCOM- 
PANIED UNSATISFACTORY CONTROL 
IN 126 PATIENTS 


83 Were Ignorant of Diabetic Regimen 
4 Refused to Control Diabetes 
37 Had Emotional Problems 
18 Had Social or Environmental Difficulties 


142 Total 


Four patients had simply decided 
that they would not try to achieve 
good regulation of their diabetes. 

Thirty-seven of the 126 had emo- 
tional problems. Fourteen of the 37 
said that when they became emotional- 
ly upset they did not follow their diet, 
and usually ate too much. 

Eighteen patients in the fair and 
poor groups had social or economic 
difficulties. Most of these troubles were 
not financial, although 5 could not af- 
ford the diet, insulin, or Clinitest tab- 
lets.* Thirteen patients in this group 
did not follow instructions when work- 
ing, or traveling and eating away from 
home. It is difficult to estimate the im- 
portance of social problems and give 
these observations significance, for 4 
patients in the well controlled group 
also had these difficulties but man- 
aged to overcome them (Table 4). 

FINAL OBSERVATIONS. After the initial 
examinations, all the patients received 


*Ames Company, Inc. 


advice, instructions, and treatment. 
They were restudied 22 to 28 months 
later. 


TABLE 4.—DEGREE OF CONTROL OF 
PATIENTS WITH SOCIAL AND EN. 
VIRONMENTAL DIFFICULTIES 


Good Control 4 
Fair Control 6 
Poor Control 12 


Eighty-five had now achieved good 
regulation, eighteen had fair control, 
and 57 remained poorly regulated 
(Table 2). 

Of 83 patients originally thought to 
be uninformed, 43 now showed good 
control (Table 5). Forty remained 
poorly controlled. Originally, 4 patients 
only had appeared to be unable to 
learn, but at the end of the study, 
another 4 patients defied our efforts 
to teach them. Thirty-six other patients 
failed to achieve better regulation. We 
had originally ascribed poor control 
in these 36 to lack of knowledge about 


TABLE 5.—FINAL EXAMINATION OF 83 
PATIENTS WHO HAD _ LACKED 
KNOWLEDGE OF DIABETIC REGI- 
MEN 


43 Had Achieved Good Control 

4 Could not Learn About Diet 

36 Now Had Adequate Knowledge But 
Remained Poorly Controlled 


diabetes. At the end of the study, how- 
ever, they had adequate knowledge of 
diet and diabetic rules, had no unusual 
social or emotional problems, wished to 
follow instructions, but remained 
poorly regulated. We recognized these 
36 patients at follow-up examination. 
All were able to follow the rules about 
testing the urine and injecting insulin, 
but were unable to adhere to the 
prescribed diet despite our efforts. 
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Stone: 


At the initial examination, 37 patients 
in the fair and poor groups had emo- 
tional problems which may have been 
related to their unsatisfactory regula- 
tion. We treated all these patients for 
their emotional difficulties, usually at 
a superficial level. Four received expert 
psychiatric care. At the time of final 
examination, 15 were more successful 
in regulation, although 8 only had 
achieved good control. Most of those 
whose emotional health had improved 
had also achieved better diabetic reg- 
ulation. Conversely, most of those who 
had remained emotionally sick had also 
remained poorly controlled. 

Discussion. The crucial problem of 
diabetes mellitus is that vascular dis- 
ease ultimately develops in most dia- 
betic patients. Many experts believe 
that good control] favors a longer and 
healthier life for the diabetic, whereas 
poor control encourages arterial lesions 
(Beaser?, Dunlop’, Hardin et all.®, 
Jackson et al.°, Keiding, Root and 
Marble™®, Root, Pote and Frehner'*). 
Despite many reports upon how con- 
trol affects the diabetic, there is little 
information in the literature about the 
accuracy of diabetic regulation. 

Gabrielle and Marble reported obser- 
vations upon 83 juvenile diabetic boys 
who completed answers to a question- 
naire. Of these 83, 51 did not follow 
diet at home, 52 tested the urine at 
home and all but 18 made the test 
at least once daily, 21 said that the 
urine tests usually revealed moderate 
to considerable glycosuria. Dahlberg, 
Jorpes, Kallner and Lichtenstein* sent 
questionnaires to diabetics in Sweden. 
Of 5207 patients, 1861 (35.7%) followed 
dietary restrictions carefully, 2782 
(53.5%) followed dietary rules “not 
very carefully,” and 564 (10.8%) did 
not adhere to a diet. Tunbridge’® 
studied the ability of 94 patients to 
maintain dietary control over a period 
of one week. Adherence to diet was 
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accurate in 16, fair in 44, and hopeless 
in 34. Root and Marble et al.*:'8 re- 
ported a series of 451 patients in whom 
control had been excellent in 11, good 
in 50, fair in 90 and poor in 298. 
Dunlop’, examined 167 patients, and 
wrote that control was good in 39, fair 
in 53, and poor in 75. Jackson et al." 
and Hardin et al.'° studied 132 juvenile 
diabetics. Their patients were better 
regulated than the series reported here. 
However, Jackson and Hardin instruct- 
ed, encouraged and studied their pa- 
tients extremely carefully for many 
years. Their sample was not represen- 
tative of the diabetic population as re- 
gards control, nor was it intended to be. 
Despite the fact that our criteria were 
not strict, at initial examination only 
34 patients had achieved good control, 
27 had fair control, whereas 99 were 
poorly regulated. 

Uncontrollable factors may hinder 
good regulation of diabetes. Root and 
and Jackson and Hardin’ 
demonstrated, nevertheless, that 
many juvenile diabetics can achieve 
good regulation. Goodman® reported 
upon 25 juvenile diabetics in his private 
practice, and ultimately achieved ex- 
cellent control] in 19. Patients thought 
to have juvenile type diabetes have 
been included in the series reported 
here, first because these patients may 
attain good regulation, and secondly 
because of the difficulty in deciding 
whether the disease or the patient is 
unstable. 

There are few references in the lit- 
erature to the causes of good or poor 
control. Beaser* reported upon 238 pa- 
tients who answered questions about 
their knowledge of diabetes. None had 
adequate knowledge about the disease 
and its management. Tunbridge’® spec- 
ulated that failure of dietary regulation 
might be due to psychological, social, 
or educational causes. Daughaday* has 
written that “it must be admitted that 
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a high and largely undetermined per- 
centage of the diabetic population 
failed to follow prescribed diets.” 
One-hundred twenty-six of 160 pa- 
tients reported here had failed to 
achieve good diabetic regulation when 
they were first seen. Usually, they were 
poorly regulated because they did not 
adhere to the prescribed diet. In this 
series, five features appeared to ac- 
company unsatisfactory control. Origi- 
nally, 83 patients had insufficient 
knowledge of the diabetic regimen. 
Some had received their first lessons 
about diabetes at this hospital, the ma- 
jority elsewhere. Four patients had re- 
fused to attempt to regulate their 
illness. Thirty-seven had emotional 
problems, which do not appear to be 
more common in the diabetic than in 
the general population (Kubany, Dan- 
owski and Moses'*). Eighteen patients 
had social or environmental difficulties, 
the significance of which it is difficult 
to assess, since 4 patients who were 
well controlled also had social prob- 
lems but managed to overcome them. 
At the time of final examination, the 
fifth group of patients was recognized. 
These patients, 36 in number, remained 
poorly regulated despite all our efforts, 
although they had sufficient knowledge 
of the diabetic regimen and had no 
serious emotional or social problems. 
We have called these patients “resis- 
tant.” Usually, overeating was their 
downfall, but to paraphrase Olson", 
food does not cause obesity anymore 
than whiskey causes alcoholism. As 
with obese patients, there may be 
homeostatic or psychologic explana- 
tions for poor control in the resistant 
group. There is some reason to believe 
that craving for food is common to 
both obesity and diabetes (Hinkle), 
and that it is based upon quantitative 
defect in the function of the hunger- 
satiety mechanism which is controlled 
by centers in the midbrain. Hinkle and 


Wolf!2? have shown that emotional 
stress may increase serum ketone con- 
centration and change blood sugar con- 
centrations. However, our observations 
suggest that emotional disturbances 
often interfere with diabetic control in 
a more direct fashion, and do so by 
encouraging an appetite for more food 
than is necessary for metabolic require- 
ments. 

This report is upon clinic patients. 
Dobson and others® observed that 55% 
of their indigent diabetic patients were 
unable to afford the prescribed diet. 
Barach! found that private patients 
achieved better regulation than a group 
of dispensary patients. Very few of our 
patients were not able to achieve good 
regulation because of financial difficul- 
ties. 

The clinical management of diabetes 
involves a number of variables, includ- 
ing diet, insulin, physical activity and 
endocrine disease. How can we help 
patients? We can begin by being real- 
istic. The purpose of this study was to 
try to find out how many diabetics do 
not follow instructions, and to attempt 
to determine why. These observations 
suggest that a disturbing number of 
diabetics are poorly regulated. The 
commonest cause may be that the pa- 
tient has not received proper training. 
Many diabetics can achieve better con- 
trol after appropriate treatment. 

Treatment needs to be appropriate. 
The physician should understand the 
complexity of the poorly regulated dia- 
betic in order that he may provide 
proper management. Some patients re- 
quire slow, painstaking and consistent 
teaching. Some need the Spartan regi- 
men so well advocated by Joslin”. 
Some need help with social and envi- 
ronmental difficulties. Some need under- 
standing and treatment of emotional 
problems. The “resistant” group require 
recognition and study. As Hinkle has 
written", it is not enough to view the 
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rson with diabetes simply as a sort 
of living test tube, in which the proper 
mixture of diet, insulin and activity, 
will always produce the proper degree 
of regulation. 

Summary. One-hundred sixty pa- 
tients with diabetes were studied to 
determine the degree of control and 
the factors which influenced this. Orig- 
inally, 126 patients were poorly regu- 
lated. Poor control could not be 
ascribed to inherently “unstable” dia- 
betes. The commonest explanation for 
poor control was failure to adhere to 


diet. Many patients did not follow their 
diet because they did not know enough 
about it. Other factors which were 
associated with poor control were 
social difficulties, emotional problems, 
and refusal of the patient to attempt 
to regulate the illness. Fifty-one of the 
126 poorly controlled patients re- 
sponded to the appropriate instructions 
and treatment by achieving good con- 
trol. The results emphasized the results 
of careful scrutiny of the poorly regu- 
lated patient, in order that one may 
deal with the problem effectively. 


REFERENCES 


1. Barach, J. P.: Discussion of a paper. Diabetes, 1, 35, 1952. 

9. Beaser, S. B.: New England J. Med., 244, 714, 1951. 

3. Idem: Diabetes, 5, 146, 1956. 

4. Dahlberg, G., Jorpes, E., Kallner, $., and Lichtenstein, A.: Acta med. Scandinav., Suppl. 
188, 1947. 

5. Daughaday, W. H.: Nutr. Rev., 17, 289, 1959. 

6. Dobson, H. L., Lipscomb, H. S., Green, J. A., and Engelhardt, H. T.: J. Chron. Dis., 
7, 413, 1958. 

7. Dunlop, D. M.: Brit. Med. J., 2, 383, 1954. 

8. Gabrielle, A. J., and Marble, A.: Am. J. Med. Sci., 218, 161, 1949. 

9. Goodman, J.: Am. J. Med., 18, 448, 1955. 

10. Hardin, R. C., Jackson, R. L., Johnston, T. L., and Kelly, H. G.: Diabetes, 5, 397, 1956. 

ll. Hinkle, L. E.: Ibid., 5, 406, 1956. 

12. Hinkle, L. E., and Wolf, S.: J. Am. Med. Assn., 148, 513, 1952. 

13. Jackson, R. L., Hardin, R. C., Walker, G. L., Hendricks, A. B., and Kelly, H. G.: 
Pediatrics, 5, 959, 1950. 

14. Joslin, E. P.: Postgrad. Med., 14, 268, 1953. 

15. Keiding, N. R., Root, H. F., and Marble, A.: J. Am. Med. Assn., 150, 964, 1952. 

16. Kubany, A. J., Danowski, T. S., and Moses, C.: Diabetes, 5, 462, 1956. 

17. Olson, R. E.: Fed. Proc., 18, Part II, 58, 1959. 

18. Root, H. F., Pote, W. H., Jr., and Frehner, H.: Arch. Int. Med., 94, 931, 1954. 

19. Tunbridge, R. E.: Lancet, 2, 893, 1953. 


SUMMARIO IN INTERLINGUA 


Un Studio del Incidentia e del Causas de Inadequate Stabilisation in Patientes 
con Diabete Mellite 


Cento sexanta patientes con diabete esseva studiate pro determinar le grado 
de stabilisation attingite e le factores de influentia super illo. Originalmente, 126 
patientes habeva un regulation pauco bon. Iste facto non poteva esser attribuite 
aun inherente “instabilitate” del diabete. Le explication le plus commun pro 
le inadequatia del stabilisation esseva le non-observation del regulas de dieta. 
Multe patientes non observava le regulas de lor dieta proque illes non esseva 
sufficientemente informate con respecto al importantia de illos. Altere factores 
que esseva associate con inadequatia del stabilisation esseva difficultates social, 
problemas emotional, e le refuso del patiente de essayar un regulation del morbo. 
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Cinquanta-un del 126 patientes con originalmente inadequate grados de stabilisa- 
tion respondeva al appropriate instructiones e al tractamento per attinger un 
bon grado de stabilisation. Le resultatos del studio sublinea le importantia de 
un meticulose scrutinio del mal stabilisate patiente con diabete mellite como 
base de un efficace maniera de attaccar le problema. 


SUMMARIO IN INTERLINGUA 
(See page 448 for original article) 


Le Tractamento de Tuberculose Pulmonar con Isoniazida e Sulfadimethoxina: 
Un Studio a Controlo 


Quatro sulfonamidas esseva testate pro lor activitate tuberculostatic in vitro 
contra 1] racias clinic de bacillos de tuberculose. Sulfisoxazol e sulfadimethoxina 
inhibiva le crescentia de omne le racias a concentrationes de 50 »g per ml o minus. 
Un studio clinic con subjectos de controlo parallel seligite al hasardo esseva 
effectuate pro comparar un regime de isoniazida e sulfadimethoxina con un 
regime de isoniazida e acido para-aminosalicylic in le tractamento de avantiate e 
previemente non tractate casos de tuberculose pulmonar durante un periodo de 
quatro menses. Per contrasto con le excellente resultatos obtenite per le regime 
de controlo, le resultatos de isoniazida e sulfadimethoxina esseva magre. De 
facto, solmente le casos non-cavitari respondeva ben sub le conditiones del 
regime experimental. Significative grados de resistentia bacterial contra 
isoniazida se disveloppava in un caso. In iste patiente, le morbo se pejorava 
durante le curso de isoniazida e sulfadimethoxina. 

Iste resultatos suggere que in avantiate active e previemente non tractate 
casos de tuberculose pulmonar que es tractate con isoniazida insimul con un 
altere droga, iste altere droga debe non solmente causar un retardo del disvelop- 
pamento de resistentia bacterial contra isoniazida, illo etiam debe facer un 
contribution therapeutic per se. 
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ACUTE HYPERTHYROIDISM IN SEVERE DIABETIC KETOACIDOSIS 


By Mervyn Lakin, M.D.° 
FELLOW IN MEDICINE, JOSLIN CLINIC 


Rosert F. Brap.ey, M.D. 
PHYSICIAN, JOSLIN CLINIC 


AND 


GeorceE O. M.D. 
PHYSICIAN, LAHEY CLINIC 
BOSTON, MASSACHUSETTS 


THE simultaneous occurrence of se- 
vere diabetic ketoacidosis and acute 
hyperthyroidism is rare. A patient with 
such a combination of life-threatening 
illnesses was recently admitted to the 
New England Deaconess Hospital, 
prompting a review of all such cases 
seen by the Joslin Clinic Service. Ade- 
quate data during the years 1923 to 
January 1, 1960, from the records of 
more than 50,000 diabetic patients 
yielded only 5 in whom ketoacidosis 
severe enough to be labeled coma 
(CO, < 9 mm. per L. or < 20 vols.%) 
was complicated by acute hyperthy- 
roidism at or near the stage of “storm.” 

In 1936, Root’ reported 2 cases of 
diabetic coma and acute hyperthyroid- 
ism. Wilder®, Troen, Taymor, and Gold- 
berg* and Hanscom and Ryan* each 
added one case. Buxton? alluded to a 
patient with hyperthyroidism and dia- 
betic acidosis who died a few hours 
after hospital admission. 


Case Reports. case 1. C.S., a 24-year-old 
white woman, with diabetes of 12 years’ 
duration, was admitted to the New England 
Deaconess Hospital in August, 1959. The 
patient had delivered a 7 lb. 10 oz. healthy 
baby in June, 1959. During the prepartum 
course, she had taken desiccated thyroid, 65 
mg. to 130 mg. per day. Thyroid medication 
was stopped immediately after delivery. 

The patient awakened the day of admission 
with diffuse pains, nausea, and vomiting. On 


°Present address: 


admission, the temperature was 102.4°, pulse 
regular at 180 per minute, and blood pres- 
sure 110/0. She was markedly drowsy. Kuss- 
maul respirations and signs of marked de- 
hydration were noted. The blood sugar was 
664 mg. per 100 ml. and the CO, was 6 mEq. 
per L. The thyroid gland was found to be 
diffusely enlarged. An electrocardiogram re- 
vealed a supraventricular tachycardia at the 
rate of 215 per minute. Two hundred units 
of insulin and intravenous fluids restored 
the blood sugar and CO, rapidly to normal. 
Because of tachycardia, the patient was digi- 
talized. 

The day after admission the heart rate 
was 128 per minute, lid lag was noted, and 
a history of heat intolerance and sweating was 
obtained. The temperature had returned to 
normal and digitalis was stopped. No source 
of infection could be found to account for 
the initial fever. 

The hemoglobin was 10.6 gm.%. On admis- 
sion, the white blood cell count was 12,500 
per c.mm., serum sodium 135 mEq. per L., 
and chloride 99 mEq. per L. The serum 
calcium was 10 mg. per 100 ml. A urine 
culture revealed no growth. Cardiac fluoros- 
copy was normal. The urine serotonin was 
negative and the 24-hour urine catecholamine 
excretion was 75 ug. 

The 24-hour la uptake was 78.5%. Scanning 
of the neck revealed radioactivity distributed 
equally over both thyroid lobes. The serum 
PBI was 10.8 ug. per 100 ml. and the red 
blood cell uptake of radioactive triiodothy- 
ronine was 33.3%. The basal metabolic rate 
was plus 44%. Treatment with propylthioura- 
cil, 250 mg. q 12h and reserpine, 0.25 mg. 
t.id. was initiated in the hospital and con- 
tinued at home after discharge. 

During the next 2 months the basal meta- 
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bolic rate fell to plus 5% and the patient 
gained 17 pounds. She was readmitted and 
a subtotal thyroidectomy was performed. 
Pathological examination revealed primary 
hyperplasia with moderate involution. 

casE 2. M.S., a 29-year-old white woman, 
who had been a diabetic for about one month, 
as well as could be determined, was admitted 
to the New England Deaconess Hospital in 
1924. She had never taken insulin. Three days 
prior to admission frequent vomiting began. 
She was admitted to the hospital with the 
diagnosis of hyperthyroidism. Physical exami- 
nation revealed an irregular pulse of 170 per 
minute, blood pressure 140/80, temperature 
98°, exophthalmos, marked tremor, and a 
diffusely enlarged thyroid. She was immedi- 
ately given saline by clysis and Lugol's solu- 
tion by rectum. 

The day following admission the patient 
became drowsy. The skin was dry and Kuss- 
maul respirations were noted. The pulse was 
irregular at 176 per minute and the tempera- 
ture was 102°. The blood sugar was 540 mg. 
per 100 ml. and the CO: was 11 vols.%. One 
hundred forty-five units of insulin and fluids 
containing Lugol’s solution brought the dia- 
betic ketoacidosis under control within 8 
hours. The temperature returned to normal 
within 3 days. The basal metabolic rate was 
found to be plus 43%. 

Six days after admission a labial abscess 
was noted and was promptly drained; but 
septicemia, jaundice and a perinephric ab- 
scess subsequently ueveloped. The patient 
died of sepsis 22 days after admission. She 
required insulin during the entire hospital 
stay. 

At necropsy, primary parenchymatous hy- 
perplasia of the thyroid with marked involu- 
tion was found. The pancreas grossly revealed 
atrophy and fatty infiltration. Microscopically 
the islets were normal, except that there were 
relatively more large islets and some islets 
were infiltrated with lymphocytes. 

CASE 3. L.K., a 33-year-old white woman 
with diabetes of 9 years’ duration was admitted 
to the New England Deaconess Hospital in 
1934 following a D & C performed at another 
hospital the day before. During surgery the 
pulse rose so rapidly from its initial rate of 
90 per minute that the surgery had to be 
stopped. On arrival at the Deaconess Hospital 
the pulse was 120 per minute and the tem- 
perature was 101°. A diffusely enlarged thy- 
roid gland was palpable. The urine contained 
2.8% sugar and the blood sugar was 120 mg. 
per 100 ml. (doubly checked). Five hours 
later the pulse was 90 per minute. She began 
to vomit continuously and 10 hours after ad- 


mission was noted to be flushed. Two hours 
later she became delirious and unconscious. 
Examination at this time revealed typical 
Kussmaul respirations, soft eyeballs and a 
supraventricular tachycardia of 240 per min- 
ute. The blood sugar was 570 mg. per 100 
ml. and the plasma CO: was 3 vols.%. 

Treatment in the first 24 hours included 
330 units of insulin and 95 minims of Lugol’s 
solution contained in the intravenous fluids. 
By the end of 24 hours, the blood sugar and 
temperature were normal and the pulse rate 
had decreased dramatically. Nine days after 
admission a basal metabolic rate determina- 
tion was plus 55%. A two-staged thyroidec- 
tomy was performed. Pathological examina- 
tion revealed primary hyperplasia with involu- 
tion. 

cASE 4. M.M., a 38-year-old white woman 
with diabetes of 11 years’ duration was ad- 
mitted to the New England Deaconess Hos- 
pital in 1941. Two days prior to admission 
she had been seen as an outpatient and 
found to be in mild congestive heart failure. 
The day prior to admission the patient re- 
mained sugar free. The night of admission she 
awakened with interscapular pain, shortness 
of breath, nausea and vomiting. Physical ex- 
amination revealed a pulse rate of 140 per 
minute and a blood pressure of 140/80. The 
temperature was 98°. The patient was alert, 
but Kussmaul respirations and signs of dehy- 
dration were present. The blood sugar was 
240 mg. per 100 ml. and the COz was 18 
vols.%. With 130 units of insulin and intra- 
venous fluids, the blood sugar and CO: be- 
came normal. 

Eighteen hours later she again complained 
of shoulder pain and began to vomit. The 
blood sugar at this time was 510 mg. per 
100 ml. and the CO: was 10 vols.%. The pulse 
was 148 per minute and Kussmaul respirations 
were again noted. A very small firm thyroid 
gland, exophthalmos, and tremor were found. 
Three hundred and thirty units of insulin 
and intravenous fluids again brought the keto- 
acidosis under control. A basal metabolic rate 
determination done while the patient was in 
ketoacidosis was plus 73%. The day after ad- 
mission the temperature rose to 100°, but re- 
turned to normal within 24 hours. 

Three days later the diagnosis of primary 
hyperthyroidism was confirmed by a_ basal 
metabolic rate of plus 63%. Lugol’s solution 
was begun immediately and a subtotal thy- 
roidectomy was performed at a later date. 
Pathological examination revealed primary 
hyperplasia with moderate involution. 

cAsE 5. J.C., a 59-year-old white man 
with diabetes of 5 years’ duration was ad- 
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mitted to the New England Deaconess Hos- 
pital in 1954. He was well until the night 
before admission when he developed nausea, 
vomiting, and labored breathing. Physical ex- 
amination revealed a temperature of 97°, 
atrial fibrillation with an apex rate of 126 
per minute, and a blood pressure of 80/50. 
Kussmaul respirations and dry skin were 
noted. The blood sugar was 870 mg. per 100 
ml. and the CO. was 7 mEq. per L. Five 
hundred and fifty units of insulin and intra- 
yenous fluids rapidly corrected the ketoacido- 
sis. The day after admission the temperature 
rose to 102° and remained slightly elevated 
for several days. 

The tachycardia did not subside. Atrial 
fibrillation continued at about 120 per min- 
ute despite adequate digitalization and a 
return to normal temperature. The serum 
cholesterol was 86 mg. per 100 ml. and the 
basal metabolic rate was plus 55%. The thy- 
roid gland was enlarged and multinodular. 
Propylthiouracil was administered and later 
a bilateral subtotal thyroidectomy was per- 
formed. Pathological examination revealed an 
adenomatous goiter with secondary hyper- 
plasia. 


Discussion.INCIDENCE. The incidence 
of hyperthyroidism in diabetes melli- 
tus has been estimated at 0.7% for the 
years 1951 to 1957 (Joslin et al.*). This 
frequency is undoubtedly low, how- 
ever, because it was based upon an ob- 
servation period of only 6.7 years and 
does not include those diabetic indi- 
viduals previously treated for hyper- 
thyroidism or the few who may devel- 
op it during subsequent years. Episodes 
of diabetic coma treated at the New 
England Deaconess Hospital from 1923 
to January 1, 1960, have numbered 
1053 in approximately 50,000 diabetic 
patients, and from 1951 to 1957, 165 
instances of coma (Joslin et al.5) oc- 
curred among approximately 17,000 
admissions, an incidence of 1% or less. 

Five cases of coexisting diabetic keto- 
acidosis sufficiently severe to be labeled 
“coma” and acute hyperthyroidism 
have been treated at the Joslin Clinic, 
an incidence of 0.01% of all diabetic 
patients seen, and 0.5% of the 1053 


episodes of coma. Despite this low fre- 
quency of association of the two condi- 
tions, one should heed the admonition 
of Wilder to consider hyperthyroidism 
in every case of diabetic ketoacidosis’. 

CLINICAL FEATURES. The diagnosis of 
hyperthyroidism in a diabetic patient is 
usually readily established. Unex- 
plained weight loss, tachycardia, heat 
intolerance, increase in insulin require- 
ment, instability of the diabetes with 
the tendency to develop ketosis and 
ketoacidosis, and thyromegaly should 
arouse suspicion and lead to the con- 
firmation of the clinical impression 
with appropriate laboratory procedures. 

Four cases occurred in women be- 
tween 24 and 38 years of age. The one 
case in a man occurred at age 59. 

Four were known diabetics prior to 
the development of hyperthyroidism. 
Glycosuria developed in Case 2 follow- 
ing the diagnosis of hyperthyroidism. 
This patient apparently had no gly- 
cosuria one week prior to admission. 
She did, however, give a history of 
polyuria and polydipsia of one month’s 
duration which might have been re- 
lated either to hyperthyroidism or dia- 
betes, but true diabetes mellitus was 
probably present since insulin was re- 
quired until her death despite control 
of the hypermetabolic state with 
Lugol’s solution. 

Two patients were admitted with the 
diagnosis of hyperthyroidism. Rapid 
metabolic decompensation with devel- 
opment of diabetic ketoacidosis oc- 
curred in both within 24 hours of ad- 
mission. The remaining cases were ad- 
mitted because of diabetic ketoacidosis 
and the diagnosis of hyperthyroidism 
subsequently made. These 3 cases all 
demonstrated rapid development of 
ketoacidosis. 

The temperature in diabetic keto- 
acidosis is usually normal or subnormal, 
and remains normal with correction of 
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the metabolic abnormalities unless un- 
derlying infection is present (Joslin 
et al). Three of the 5 cases entered 
with an elevated temperature. The re- 
maining 2 developed fever following 
correction of the ketoacidosis. No evi- 
dence of infection was present in either 
case, 

The pulse is usually rapid during 
ketoacidosis and becomes normal fol- 
lowing its correction. All of the present 
cases had tachycardia on admission, 
and this persisted despite correction of 
the ketoacidosis. Failure of the tachy- 
cardia to respond to adequate digital- 
ization in 2 cases prompted thyroid 
studies. 

Examination revealed diffusely en- 
larged thyroid glands in 4 and a multi- 
nodular gland in one. Three patients 
exhibited exophthalmos. All gave a his- 
tory adequate to warrant a suspicion 
of hyperthyroidism. 

TREATMENT. Despite the fact that 
hyperthyroidism in the diabetic patient 
usually causes an increase in the insulin 
requirement, all 5 patients responded 
promptly to the standard therapy for 
diabetic ketoacidosis. Average amounts 
of insulin and intravenous fluids were 
sufficient to correct the metabolic ab- 
normalities caused by the diabetes. 

The therapy for hyperthyroidism re- 
flected the current thoughts at the time 
the diagnosis was made. Four patients 
underwent subtotal thyroidectomy fol- 
lowing preparation with Lugol’s solu- 
tion or propylthiouracil. Pathological 
examination verified the presence of 
hyperthyroidism in all cases. 

In Case 1 it is quite possible that 
thyroid medication taken throughout 
pregnancy was an etiologic factor in 
her Graves’ disease (Bartels and Hig- 
gins‘). The onset of hyperthyroidism 


ACKNOWLEDGMENT: 
Cases 2 and 3. 


occurred within 2 months after stop- 
ping thyroid medication. Furthermore, 
her thyroid gland at operation was 
small, weighing only 20 gm. Postoper- 
atively she developed myxedema re- 
quiring maintenance thyroid therapy, 
a complication noted by Bartels and 
Higgins! to occur in 5 out of 7 such 
cases. 

Summary. Five cases of coexisting 
diabetic ketoacidosis and hyperthy- 
roidism have been presented, making a 
total of at least 9 reported occurrences 
of this combination. Four of the 5 
were women, and the one death re- 
sulted (in 1924) from sepsis 22 days 
after admission. 

A high index of suspicion may be 
needed to make the diagnosis of hyper- 
thyroidism in the presence of diabetic 
ketacidosis. Evaluation of the cause for 
ketoacidosis or coma, suggestive prior 
symptoms of hyperthyroidism, fever 
during coma in the absence of infection, 
persistent tachycardia not responding 
to correction of coma or to digitalis 
therapy, and thyromegaly should aid 
in its early detection. 

The diabetic ketoacidosis responded 
promptly to adequate treatment with 
insulin and intravenous fluids. Although 
antithyroid treatment with Lugol's 
solution was used in only 2 of the re- 
ported cases during the phase of re- 
covery from diabetic coma, the prompt 
recognition and energetic treatment of 
acute hyperthyroidism may assist in 
prompt response of the ketoacidosis and 
will certainly facilitate subsequent dia- 
betic management. 

In the most recent case it is possible 
that Graves’ disease was in part precip- 
itated by thyroid medication during a 
recent pregnancy. 


The authors wish to thank Dr. Howard F. Root for permission to report 
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SUMMARIO IN INTERLINGUA 
Acute Hyperthyroidismo in Ceto-Acidosis Diabetic 


Es presentate cinque casos del co-existentia de ceto-acidosis diabetic con 
hyperthyroidismo. Isto augmenta le casuistica de reportate occurrentias de iste 
combination a al minus novem. In quatro del cinque casos del presente com- 
munication, le patientes esseva feminas. Le serie include un caso de morte que 
resultava (in 1924) ab sepse 22 dies post le admission al hospital. 

Un alte indice de suspicion es possibilemente necessari pro establir le diagnose 
de hyperthyroidismo in le presentia de ceto-acidosis diabetic. Le evalutation 
del causa de ceto-acidosis 0 coma, le previe occurrentia de symptomas sugges- 
tive de hyperthyroidismo, febre durante coma in le absentia de infection, 
persistente tachycardia que non responde al correction del coma o a therapia 
per digitalis, e le presentia de thyromegalia deberea esser de adjuta in le prompte 
establimento del diagnose. 

Le ceto-acidosis ha respondite promptemente a adequate cursos therapeutic 
con insulina e fluidos intravenose. Ben que un therapia antithyroidic per medio 
de solution de Lugol esseva usate in solmente 2 del reportate casos durante le 
phase del restablimento ab le coma diabetic, le prompte recognition e le tracta- 
mento energic del acute hyperthyroidismo promove possibilemente le prompte 
responsa del ceto-acidosis e es certo un factor facilitatori in le subsequente 
programma de tractamento del diabete. 

In le plus recente caso, il es possibile que morbo de Graves esseva in parte 
precipitate per un medication thyroidic durante un pregnantia recente. 
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Wirnin the past two decades, 
chemotherapy has become the main- 
stay of treatment for tuberculosis. It 
has been well established that the origi- 
na] therapy of all forms of tuberculo- 
sis, with the possible exception of mini- 
mal and moderately advanced non- 
cavitary pulmonary tuberculosis, in- 
volves the use of a combined dru 
regimen, utilizing isoniazid (INH) as 
the primary drug of choice. Though 
streptomycin and _para-aminosalicylic 
acid (PAS) are the most widely used 
companion drugs, each possesses cer- 
tain disadvantages: streptomycin has a 
significant toxicity and must be given 
parenterally; PAS is also somewhat 
toxic and must be given in large oral 
doses. The search for a better com- 
panion drug to isoniazid without these 
disadvantages is therefore worthwhile. 

That the sulfonamides possessed 
tuberculostatic properties was recog- 
nized early. In 1938, Rich and Follis® 


studied the effect of sulfanilamide on 
tuberculosis in guinea pigs. Their re- 
sults were salutary at doses approxi- 
mating 4 times the usual human doses 
and were striking at higher doses. They 
pointed out that, since the guinea pi¢ 
acetylates much more sulfanilamide 
than does man, smaller doses might be 
expected to be effective in humans. 
However, other experimental studies 
gave conflicting results (Smith, Em- 
mart and Westfall*, Flippin, Forrester 
and Fitz-Hugh*). 

In 1940, a clinical investigation of 
sulfapyridine was made by Ellman, 
Lawrence and Cummings*. They com- 
pared the results obtained in 47 treated 
patients with those in 42 untreated 
patients. The results were disappoint- 
ing. 

Japanese investigators (Naito’. 
Ushiba et al.®) have recently refocused 
attention on the possible value of sul- 
fonamides in the therapy of pulmonary 


*Supported in part by a grant-in-aid from Hoffmann-LaRoche, Inc. 
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tuberculosis. Naito‘ reported that a 
regimen of INH with sulfisoxazole is 
at least as good as triple therapy (INH- 
PAS-streptomycin) in a small series 
of cases. However, it is not clear as 
to whether his patients were chosen at 
random and concurrently treated be- 
tween these regimens, and therefore 
it is difficult to evaluate his results. 

In vitro studies in our laboratory 
showed sulfisoxazole sulfadime- 
thoxine* to be tuberculostatic at con- 
centrations readily achieved in the 
plasma of humans with commonly em- 


were compared for 11 “wild” strains of hu- 
man tubercle bacilli. The sulfonamides in- 
cluded were sulfaethylthiadiazole, 5-methyl- 
3-sulfanilamido-isoxazole, sulfisoxazole and 
sulfadimethoxine. Tubercle bacilli were sub- 
cultured in Dubos polysorbate albumin 
liquid medium and incubated at 37° C. for 
4 to 8 days. The cultures were diluted to a 
density equal to that of a No. 1 barium 
sulfate nephelometer and 0.1 ml. was used 
for the inoculation of tubes of Dubos liquid 
medium containing the following concentra- 
tions of sulfonamide: 20, 50, and 150 ug. 
per ml. Readings were made at 14 days 
incubation. Any degree of growth was inter- 
preted as resistance. Appropriate media and 
growth controls were included. One of the 


TABLE 1—BACKGROUND FACTORS 


Isoniazid and Para- Isoniazid and 
Aminosalicylic Acid Sulfadimethoxine 
A 


Number % Number % 


Number of Cases 20 
Average Age 44 
White Race 4 
Males 14 
Far Advanced Disease 15 
Cavitary Disease 16 
Associated Disease 4 


Bacilli Resistant to 
Isoniazid 5 ug. per ml. 
Prior to Therapy 1 


ployed doses. Levels of sulfadimethox- 
ine can be well maintained at approxi- 
mately 50 to 70 wg. per ml. of whole 
blood with a single oral daily dose of 
10 gm. (Brandman et al.', Sakuma, 
Daeschner and Yow’). We therefore 
undertook a controlled study in which 
the patients were chosen at ran- 
dom to compare the clinical efficacy 
of an INH-MAD (isoniazid-sulfadi- 
methoxine) regimen against one of 
INH-PAS (isoniazid-para-aminosalicyl- 
ic acid) for the therapy of advanced 
previously untreated pulmonary tuber- 
culosis. 


Method and Material. The minimum in- 
hibitory concentrations of four sulfonamides 


100 20 100 
43 
20 4 20 
70 15 75 
75 12 60 
80 15 75 
20 4 20 

5 3 15 


strains was resistant to 10 ug. of streptomycin, 
5 ug. of isoniazid, and 10 ug. of PAS. 

All new admissions to the Pulmonary Dis- 
ease Service of the Philadelphia General 
Hospital (Blockley Division) from July 16, 
1959, to February 29, 1960, with advanced 
active previously untreated tuberculosis 
(proved by positive sputum cultures) were 
included in the study. Each patient was 
allocated to one of two groups by the last 
digit of his hospital registration number; 
those with odd numbers were placed 
in the isoniazid-sulfadimethoxine (INH-MAD) 
group, and those with even numbers 
in the  isoniazid-para-aminosalicylic acid 
(INH-PAS) group. Table 1 gives the clinical 
characteristics of patients constituting each 
group. It is obvious that the method of 
random choice was excellent because the 
distribution of patients in each group with 


*Sulfadimethoxine (Madribon) for this study was generously supplied by Hoffman- 


LaRoche, Inc. 


r 

vital 

The 

on 

re- 

OXi- 

SES 

hey 

pit 

ide 

be 

ins. 

lies 

ster 

of 

om- 

ited 

ited 

int- 

to’. 

ised 

ary 


78450 The American Journal of the Medical Sciences + April, 1961 


respect to the various background factors 
analyzed is almost identical. 

After three 24-hour sputum specimens and 
a chest roentgenogram were obtained, the 
patients were treated as follows: Patients 
in the INH-MAD group received isoniazid 
100 mg. three times daily and sulfadimethox- 
ine 1.0 gm. daily by mouth. Patients in the 
INH-PAS group received isoniazid 100 mg. 
three times daily and sodium para-amino- 
salicylic acid 4.0 gm. four times daily by 
mouth. 

At monthly intervals following initiation 
of therapy, a repeat 24-hour sputum and 
chest film were obtained and the patients 
were followed thus for 4 months. At the end 
of this period, the roentgenograms and 
sputum results were evaluated. 

The roentgenograms were evaluated with 
respect to presence or absence of cavitation 
and resolution of infiltration or exudative dis- 
ease. Resolution of infiltration was estimated 
in terms of the percentage of disease which 
had disappeared on each film compared to 
the pre-treatment film. The films were evalu- 
ated in a “blind” fashion, without knowledge 
as to which regimen had been used for each 
patient. 

The sputum was collected as 24-hour speci- 
mens and examined by concentrated smear 
and culture for tubercle bacilli, using the 
sodium hydroxide method. Sediment was in- 
oculated into two tubes of media, one of 
Loewenstein-Jensen and one of American 
Trudeau Society medium. Isoniazid suscepti- 
bility tests were done by the indirect method 
using Dubos polysorbate albumin liquid 
medium. 


Results. The inhibition of 11 strains 
of “wild” tubercle bacilli by four sul- 
fonamides is shown in Table 2. Sulfa- 
ethylthiadiazole gave rather poor re- 
sults since only 45% of the strains were 
inhibited by either 50 wg. per ml. or 
20 pg. per ml., or both. Sulfisoxazole 
and _ sulfadimethoxine were effective 
against all strains at a concentration of 
50 pg. per ml. or less. 

The results of treating 20 patients 
with each regimen are pictured in Fig. 
1; those treated with isoniazid and 
para-aminosalicylic acid (INH-PAS) 
are on the left while those treated with 
isoniazid and sulfadimethoxine (INH- 
MAD) are on the right. 


Three of the INH-PAS group were 
lost in the first month of therapy be- 
cause of drug toxicity. These were all 
due to PAS gastrointestinal intolerance. 
in contrast, 8 patients in the INH- 
MAD group were lost: 3 because of 
death in the first 2 months, 4 because 
of “panic” on the part of the ward 
physicians in the first 3 months, and 
one because of drug toxicity in the 
first month of treatment. “Panic” cases 
were those in which the ward physi- 
cians became alarmed because they 
felt that the pulmonary tuberculosis 
was getting worse, or failing to show 
the expected response to therapy. The 
drug toxicity in one patient consisted 
of an allergic reaction to sulfadimethox- 
ine manifested by fever and rash. 


TABLE 2.—INHIBITION OF MYCOBAC- 
TERIUM TUBERCULOSIS BY FOUR 
SULFONAMIDES 


Strains 
Inhibited by 
50 ug./ml. 
No. of or less 
Strains 
Sulfonamide Tested No. % 
Sulfaethylthiadiazole 11 5 45 
5-methyl-3- 
sulfanilamido-isoxazole 11 9 82 
Sulfisoxazole 11 
Sulfadimethoxine ll =100 


Culture conversion took place in all 
but one of the 17 cases treated with 
INH-PAS for 4 months. The single 
exception was a patient whose sputum 
culture yielded only three colonies at 
3 months of treatment, but for some 
unknown reason, no sputum specimen 
reached the laboratory at 4 months 
and it has been assumed that the cul- 
ture would have been positive, al- 
though it might well have been nega- 
tive. The conversion rate of the INH- 
MAD group was in marked contrast; 
the sputum cultures became negative 
in only 5 patients. 
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There was a similar marked contrast 
between these two groups with respect 
to resolution of exudative roentgeno- 
graphic shadows in favor of the INH- 
PAS group. The number of patients 
showing 30% or more resolution is 
plotted at each point in time. In the 
INH-PAS group 3 patients out of 16 
with cavities showed disappearance of 
cavitation within 3 months of treat- 


whereas this did not occur in any of 
the controls. Three of the 5 patients 
whose disease worsened were “panic” 
cases who were prematurely removed 
from the regimen. The disease prog- 
ressed in 2 of the 5 patients in the 
first month and in 2 in the second month 
of therapy. The disease worsened in 
the fifth patient in the fourth month 
of treatment at the same time that 


INH-PAS INH- MAD 
20 
TOXICITY DIED 
15 PANIC 
NO. | CULT. NEG. 
TOXICITY 
OF 
10. RESOLUTION 5 
30%+ 
CASES . 
5] | 
RESOLUTION 
; CAV. CLOSED 30% + 


MONTHS 
Fig. 1 


ment. In the INH-MAD group, how- 
ever, only one patient out of 15 with 
cavities showed cavity closure and this 
occurred during the fourth month of 
therapy. This difference is suggestive 
but not significant. 

In general, it can be said that the 
only patients treated with INH-MAD 
who did well were without cavitation. 
Definite aggravation of the disease 
(defined as more than 10% increase in 
exudative disease) occurred in a total 


of 5 patients in this group (25%); 


increasing resistance of the organisms 
to INH was noted. 

In all of the positive cultures, tests 
were done for resistance to INH. Pre- 
treatment cultures showed the follow- 
ing results: in the INH-PAS group, 6 
cultures grew in 0.2 »g. per ml., 3 in 
1.0 ng. per ml. and 1 in 5.0 wg. per ml. 
In the INH-MAD group, 7 cultures 
grew in 0.2 yg. per ml. and 3 in both 
1.0 and 5.0 »g. per ml. In the INH- 
PAS group, drug resistance at the var- 
ious levels seemed to have no clinical 
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significance during the 4-month period 
of treatment since all of the cultures 
of these patients converted to negative 
and resolution was demonstrated roent- 
genographically. In contrast, 6 of the 
( patients with varying degrees of INH- 
resistance in the INH-MAD group did 
poorly roentgenographically and their 
sputums failed to convert to negative 
on culture. The one patient whose 
sputum did become negative and who 
showed excellent resolution by roent- 
genogram was a moderately advanced 
non-cavitary case. 

If one defines increasing resistance 
as the occurrence of growth at two 
higher concentrations of INH, then 
none of the INH-PAS cases showed 
increasing resistance during therapy, 
but one of the INH-MAD cases did. 
The culture of this patient showed 
organisms at 3 months which grew in 
0.2 and 1.0 ug. per ml. but not in 5.0 
pg. per ml., whereas the pre-treatment 
bacilli were susceptible to 0.2 »g. per 
ml. In the following month the pa- 
tient’s disease worsened both clinically 
and roentgenographically. One-tube 
variations in resistance were noted in 
some cases in each group but were 
not consistent and could not be corre- 
lated with clinical course. 

Discussion. Our interest in sulfisoxa- 
zole as a tuberculostatic agent was 
stimulated by favorable reports from 
Japan. Sulfadimethoxine seemed to be 
equally as effective against our clinical 
isolates of tubercle bacilli in vitro. 
Since sulfadimethoxine is slowly ex- 
creted and can therefore be adminis- 
tered in one dose daily, we decided to 
use this sulfonamide instead of sulfi- 
soxazole in combination with INH for 
the treatment of patients. The results 
were obviously poor. It is not certain 
that a regimen of INH and sulfisoxa- 
zole would have been as bad. However, 
the disappointing results found in our 
study with concurrent controls chosen 


at random are sufficient to dampen 
any desire to try combinations of 
isoniazid with other sufonamides un- 
less they are shown to have signifi- 
cantly greater in vitro effects and un- 
equivocal benefits in experimental 
tuberculosis. The possibility still re- 
mains that sulfisoxazole may be better 
than sulfadimethoxine and serve a use- 
ful purpose in a combined regimen, as 
claimed by Japanese authors, because 
differences exist between long-acting 
sulfonamides and those which are ex- 
creted rapidly (for example, protein- 
binding) (Neubould and Kilpatrick’). 
Such differences may have clinical im- 
portance. 

The present clinical study was 
limited to a total of 20 patients in each 
group because the poor results of the 
sulfonamide regimen had become ap- 
parent by the time this number had 
been admitted to each group. How- 
ever, the number of patients in each 
group is sufficient to permit conclu- 
sions, in view of the marked differences 
in the therapeutic results. The cases 
lost in each group for one reason or 
another have been included in Fig. 1 
because losses due to drug toxicity, 
“panic,” and death are in themselves 
indices to the total evaluation of a 
drug regimen. 

It is somewhat surprising that the 
poor results in the patients treated 
with INH-sulfadimethoxine were as- 
sociated with the development of re- 
sistance to INH in only one case. 
Except for this, the results of this 
regimen seem to be those which might 
be expected from a regimen of isonia- 
zid alone, in that good results were 
seen only in non-cavitary cases. It 
would appear that in cavitary cases 
the companion drug administered with 
isoniazid in a combined regimen must 
make a therapeutic contribution of its 
own, over and above any effect it may 
have in delaying the development of 
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bacterial resistance to isoniazid. There 
may be other explanations for the poor 
clinical results; for example, some form 
of antagonism between isoniazid and 
sulfadimethoxine should be considered. 

Summary. Four sulfonamides were 
tested for in vitro tuberculostatic ac- 
tivity against 11 clinical strains of 
tubercle bacilli. Sulfisoxazole and sul- 
fadimethoxine inhibited growth of ail 
strains at concentrations of 50 pg. per 
ml. or less. A clinical study with con- 
current controls chosen at random was 
carried out to compare a regimen of 
isoniazid-sulfadimethoxine with isonia- 
zid-para-aminosalicylic acid in the 
therapy of advanced previously un- 
treated cases of pulmonary tuberculo- 
sis for 4 months. In contrast to the 


excellent results achieved with the 
control regimen, the results of isonia- 
zid-sulfadimethoxine were poor. In 
fact, only non-cavitary cases did well 
on the experimental regimen. Signifi- 
cant bacterial resistance to isoniazid 
developed in only one case, a patient 
whose disease worsened in the isonia- 
zid-sulfadimethoxine group. 

These results suggest that in ad- 
vanced active previously untreated 
cavitary cases of pulmonary tuberculo- 
sis placed on a regimen of isoniazid 
combined with another drug, the com- 
panion drug must not only cause a 
delay in emergence of bacterial resis- 
tance to isoniazid but must make some 
therapeutic contribution of its own. 
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INFECTIOUS HEPATITIS: THE USE OF TRANSAMINASE 
DETERMINATIONS DURING AN INTRAHOSPITAL EPIDEMIC* 


By Rosesrtr T. Manninoc, M.D. 
ASSOCIATE IN MEDICINE, UNIVERSITY OF KANSAS SCHOOL OF MEDICINE 


Rosert W. Weber, M.D. 
ASSISTANT PROFESSOR OF MEDICINE AND MICROBIOLOGY, 
UNIVERSITY OF KANSAS SCHOOL OF MEDICINE 


AND 


Manion De tp, M.D. 
PROFESSOR OF MEDICINE, UNIVERSITY OF KANSAS SCHOOL OF MEDICINE 


(From the Department of Medicine, University of Kansas Medical Center, 
Kansas City 12, Kansas) 


Wirurw the past year a minor epi- 
demic of viral hepatitis occurred among 
personnel and patients at the Univer- 
sity of Kansas Medical Center. The 
rather clear epidemiology, the oppor- 
tunity to evaluate serum enzyme tests 
as a detecting procedure for subclinical 
cases and the demonstration of the 
effectiveness of gamma globulin as a 
preventive measure form the basis for 
this report. 


Methods. All patients described were hos- 
pitalized at the University of Kansas Medical 
Center. The diagnosis of viral hepatitis was 
clinically evident and confirmed by appropri- 
ate laboratory tests (Table 1). One biopsy 
was performed, and necropsy information is 
available from the single patient who expired. 

Serum glutamic-oxaloacetic and glutamic- 
pyruvic transaminase activity was assayed by 
the colorimetric technique of Reitman and 
Frankel?. Assays were carried out on fresh 
serum or serum that was frozen until assay 
within 36 hours. 

Gamma globulin was administered in a 
dose of 0.01 ml. per pound of body weight, 
as described below. 

Patient Material. The patient representing 
the possible initial source of the epidemic 
(J.N.) was hospitalized between August 13 
and September 25, 1959. This 15-year-old 
girl presented the findings and clinical course 


of viral hepatitis with prolonged intrahepatic 
cholestasis. 

The charge nurse (F.W.) on this ward 
was subsequently hospitalized, from Novem- 
ber 24 to December 18, 1959, with classic 
viral hepatitis. She recalled pricking her finger 
with a needle used for blood drawing on 
patient J.N. The third patient (A.C.) was 
hospitalized from November 30 to December 
31, 1959, with a cerebrovascular accident re- 
sulting in hemiplegia. This patient had long- 
standing, uncontrolled diabetes, was grossly 
obese and had bilateral leg amputations. As 
a result of her disability she required constant 
nursing care, frequently soiling the bed. She 
was discharged from the hospital only to 
return on January 7, 1960, with jaundice, 
anorexia, nausea and vomiting, and was 
thought to have viral hepatitis. She expired 
on February 3, 1960, as a result of her pro- 
found cerebrovascular disease. Necropsy ex- 
amination revealed findings compatible with 
a resolving hepatitis. 

During the time of these two hospitaliza- 
tions the nurses on the ward were unavoidably 
contaminated with this patient’s excreta since 
she was unable to perform any of the normal 
bodily functions for herself, and was almost 
totally incontinent of feces and urine. She 
would appear to be the focus of infection 
from which the virus was disseminated to the 
remainder of the individuals involved. Be- 
tween January 19 and January 28, 1960, three 
of the student nurses assigned to her care 
(J.L., C.V. and C.J.), and the evening and 


°This study supported in part by USPHS Research Grant A-1709(C2). 
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night nurses on the ward (S.T. and M.A.T.) 
were admitted with viral hepatitis. The 
single medical student (M.C.) admitted dur- 
ing this period with hepatitis did not have 
direct responsibility for patient A.C., but had 
seen her on occasion and had some contact 
in helping turn her in bed. In addition, pa- 
tient A.C.’s husband was hospitalized with 
viral hepatitis on January 10, 1960. He had 
also been assisting in her hospital care and 
had cared for her at home. The epidemiologic 
association is summarized in Fig. 1. 


Dates indicate _ 
appearance of first 
symptoms. 


Graduate nurse. 
() Ward patient. 


Student nurse 
assigned t 
patient A.C. 
husband 
J.C. 
1/4/60 


Because of these events, all student and 
graduate nurses, medical students and clerical 
personnel on the medical wards were con- 
tacted, and blood samples were obtained on 
January 19 or 21, 1960, for enzyme assay 
in an attempt to detect preclinical or sub- 
clinical cases. One hundred ninety-three 
samples were assayed for either SGOT, 
SGPT activity, or both. From this group, four 
sera were obtained that showed levels at or 
above the accepted limits of normal for one 
or the other enzyme. One of these (SGOT 38, 
SGPT 53) was from a student nurse who 
was recovering from an established infection 
with infectious mononucleosis. Two (SGOT 
55, SGPT 41) were from personnel on a 
ward other than that where patient A.C. 


pidemiologic Association of Patient 


was hospitalized but who had, however, 
within 2 days of the serum collection been 
ill with “gastrointestinal flu.” Neither of these 
individuals showed any other clinical or lab- 
oratory evidence of viral hepatitis infection. 
The fourth suspect sample was from the 
medical student M.C. (SGPT 39) who was 
hospitalized one week later with overt hepa- 
titis. 

Patient C.V., although probably in the 
prodromal phase of her illness, showed an 
SGPT level of only 16 units on January 21, 


8/1/59 


1/20/59 


M.C. 1/25/60 
(medical student) 


1/21/60 


1960. Five days later, on admission to the 
hospital, the serum SGPT activity had risen 
to 2,500 units. 

Subsequent to collection of the serum 
samples, all nursing personnel, the majority 
of the medical students on the service and 
the clerical personnel of the wards received 
gamma globulin, 0.01 ml.- per pound intra- 
muscularly. No further cases of hepatitis have 
been observed among hospital personnel since 
the last patient of this group was admitted 
on January 28, 1960. 


Discussion. The epidemiologic asso- 
ciation between the first patient-nurse- 
patient contact is rather tenuous, but 
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the subsequent link between patient 
A.C. and the remainder of the patients 
seems evident. Unavoidable contami- 
nation with this patient’s excreta oc- 
curred among the individuals involved 
in her care. The only isolation precau- 
tions taken with hepatitis patients at 
this hospital is to separately handle and 
dispose of their excreta, to discard all 
needles used on such patients, and to 
require all personnel to thoroughly 
wash their hands after any examina- 
tion. There have been no recognized 
episodes of transmission of hepatitis 
virus from patient to personnel or to 
other patients in the same room using 
these simple maneuvers. 

The ease of performance of the 
SGOT and SGPT assay suggests their 
use in detecting subclinical or pre- 
clinical cases in such epidemic situa- 
tions. The finding of postnecrotic cir- 
thosis without antecedent history of 
hepatitis or other etiology suggests that 
“subclinical hepatitis” may exist and 
lead to cirrhosis formation (Klatskin’ ). 
This would be analogous to the devel- 
opment of chronic glomerulonephritis 
without prior evidence of a recogniz- 
able acute phase of the disease. Screen- 
ing of exposed populations during epi- 
demics by using transaminase determi- 
nations may provide relevant data to 
test this hypothesis. 

One patient in this study had an ele- 
vated transaminase level one week be- 
fore being hospitalized for hepatitis, 
and one patient who developed hepa- 
titis 5 days later had a “screening” 
SGOT value of 16 units. The tests 
usually rise approximately 48 to 72 
hours prior to the development of overt 
clinical evidence of hepatitis (Wro- 
blewski?, Wroblewski, Jervis and La- 
Duet). The value of serum trans- 
aminase levels in confirming the pres- 
ence of hepatic necrosis and in follow- 
ing the course of the disease is con- 


firmed by this study. The majority of 
SGPT levels were higher than those of 
SGOT, a finding previously described 
(Wroblewski*). One patient (M.T.) 
was Clinically anicteric, yet the SGPT 
levels reached a maximum of 580 units, 
demonstrating the usefulness of this 
test in detecting hepatic cell injury. A 
crude correlation can also be made be- 
tween the severity of the illness and 
the peak rise of transaminase activity; 
there being no question that C.V. was 
the most severely ill (SGPT 2,500) and 
that M.T. (SGPT 580) was the least 
incapacitated by her illness. 

The use of gamma globulin as a 
prophylactic measure is supported by 
this study. No further clinical cases 
of hepatitis occurred following its ad- 
ministration to all personnel. The sec- 
ondary attack wave should have ap- 
peared in the March-April period, but 
no such development was evidenced. 

Summary. A minor epidemic of viral 
hepatitis among the personnel and pa- 
tients of the University of Kansas Med- 
ical Center is described. The epidemio- 
logic contact of the hospital personnel 
is thought to be direct, unavoidable 
personal contamination with one pa- 
tient’s excreta. Simple isolation of hep- 
atitis patient’s excreta and blood speci- 
mens has prevented other epidemic oc- 
currence in this hospital, without resort 
to total patient isolation. 

Serum glutamic-oxaloacetic and glu- 
tamic-pyruvic transaminase assays were 
done on all personnel contacts of the 
infected patients. One preclinical case 
was detected; one was missed by this 
technique. Two possible subclinical 
cases were detected, as was a nurse 
recovering from infectious mononucle- 
osis. 

The use of gamma globulin injections 
as a prophylactic measure in an ex- 
posed population proved effective in 
preventing further cases. 
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SUMMARIO IN. INTERLINGUA 


Hepatitis Infectiose: Le Uso de Determinationes de Transaminase Durante un 
Epidemia Intrahospitalari 


Es describite un minor epidemia de hepatitis virusal inter le membros del 
personal e le patientes del Centro Medical del Universitate Kansas. Le contacto 
epidemiologic del personal esseva, il es opinate, le inevitabile contamination 
personal per le excretos de un del patientes. In previe occasiones, le simple 
isolation de excretos e specimens de sanguine ab patientes con hepatitis ha 
prevenite le disveloppamento de epidemias, sin recurso al isolation total del 
patientes. 

Determinationes de transaminase glutamic-oxaloacetic e glutamic-pyruvic del 
sero esseva effectuate in omne le membros del personal qui habeva habite 
contacto con le inficite patientes. Un caso preclinic esseva detegite. Un altere 
escappava al detection per iste technica. Duo possibile casos subclinic esseva 
detegite e etiam le caso de un infirmera qui se trovava in stato de restablimento 
ab mononucleosis infectiose. 

Le uso de injectiones de globulina gamma como mesura prophylactic in un 
exponite population se provava efficace in le prevention de casos additional. 


SUMMARIO IN INTERLINGUA 
(See page 491 for original article) 


Studios Relative al Effectos de Phenmetrazina (Preludina) in 
Morbo Cardiovascular 


1. Phenmetrazina per via intravenose (10 a 25:mg) produceva leve transiente 
(5 a 10 minutas) elevationes del tension de sanguine sin apparition de effectos 
cardio-acceleratori 0 irritatori. 

2. Le administration a longe vista per via oral (1 a 21 menses) de phenmetrazina 
(25 mg, tres vices per die) in un gruppo de patientes hypertensive non produceva 
significative alterationes del tension de sanguine in le gruppo total o altere 
indesirabile effectos cardiovascular durante que illo effectuava un reduction del 
appetito e per consequente un perdita de peso. 

3. Es postulate que le beneficios del perditas de peso que pote esser effectuate 
per medio de un agente anorexic del typo de phenmetrazina in patientes obese 
con morbo cardiovascular excede le potentia del objectiones conventionalmente 
sublevate contra le procedimento. In le practica, obese patientes cardiac e 
hypertensive monstra nulle effectos adverse in consequentia del uso de phen- 
metrazina in un dosage therapeutic. 
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THE SHIFTING RALES OF LEFT VENTRICULAR FAILURE* 


By Joun D. Lawson, Mayor, MC, USA 
CHIEF, MEDICAL SERVICE, U.S. ARMY HOSPITAL, THE ARMY AVIATION CENTER, 
FORT RUCKER, ALABAMA 


Durinc the past 4 years I have util- 
ized a physical finding, which is pres- 
ent in left heart failure, to great advan- 
tage. I originally felt that this finding 
had not been reported previously, and 
while I am still unable to locate a ref- 
erence to it in the literature, it is ap- 
parently known to some senior mem- 
bers of the medical profession. 

My purpose in describing the phe- 
nomenon of “shifting rales” is three- 
fold: 1) To stimulate interest in the 
clinical utility of the sign, and perhaps 
uncover the article originally describ- 
ing the phenomenon of “shifting rales.” 
2) To present a systematic physical 
diagnostic approach to the patient with 
basilar pulmonary rales. 3) To present 
evidence as to the causation of the phe- 
nomenon of “shifting rales.” 

In addition to being a useful sign in 
the presence of left heart failure, it has 
proved to be of value in the differential 
diagnosis of other conditions associated, 
at times, with basilar pulmonary rales 
such as, pulmonary embolization, and 
basilar pneumonitis. In the latter two 
conditions the basilar rales do not shift 
with changes in posture, and at times, 
where both the rales of congestive fail- 
ure and pulmonary emboli were co- 
existent in the same areas, changes in 
posture have unmasked the subcrepi- 
tant rales of embolization while the 
crepitant rales associated with conges- 
tive failure have shifted out of the area 
being examined. 

The Technique of Eliciting Shifting 
Rales. The patient is first allowed to 
sit up on the edge of the bed and the 


lung bases are examined for the pres- 
ence of crepitant rales. After the rales 
are located in the pulmonary bases 
the patient is instructed to lie on the 
right side with the legs dependent. 
After 2 minutes in this position both 
lung bases are carefully auscultated 
and a positive sign thus far would be 
the complete disappearance of the 
rales from the higher side and persis- 
tence of the rales on the recumbent 
side. The patient is then requested to 
lie on the opposite side for 2 minutes 
and the rales should be noted to have 
again changed sides. To complete the 
maneuver the patient is again allowed 
to sit up and the rales will again be 
bilateral. 


Illustrative Cases. cas— 1. A 60-year-old 
woman was admitted to Brooke Army Hos- 
pital with congestive heart failure with good 
response initially to treatment with digitalis 
and diuretics. On the 7th hospital day the 
patient was noted to be coughing,. having 
considerable respiratory distress, and her blood 
pressure had dropped precipitously. An exami- 
nation for “shifting rales’ was made and it 
was noted that while the rales could be shifted 
out of the left lung base with ease there was 
a persistence of rales in the right lung base. 
More careful auscultation revealed that the 
quality of the rales in the right lung base did 
change with the maneuver. The rales in the 
sitting position were crepitant while in the 
left lateral recumbent position they were sub- 
crepitant. A diagnosis was made, therefore, 
of congestive heart failure with pulmonary 
embolus in the right lung base. On the follow- 
ing day a triangular shadow was demon- 
strated in the right base compatible with the 
diagnosis and following this Fleischer’s lines 
were observed in the same area. Upon the 
initial diagnosis the patient was placed on 
anticoagulants and made an uneventful re- 


*Presented in part as an abstract, Clin. Res., 8, 45, 1960. 
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covery. No source for the embolus was ever 
discovered. 

This case demonstrates the unmasking of 
rales due to a pulmonary embolus although 
on routine examination they were masked by 
the presence of rales associated with the 
congestive failure which was also present. 

cAsE 2. A 73-year-old white man was ad- 
mitted to Brooke Army Hospital with chronic 
bronchitis and emphysema. He had been seen 
as an outpatient on a number of occasions 
and treated for shortness of breath and 
“asthma.” He developed an acute exacerba- 
tion of his bronchitis and was admitted to 
the chest service. He was treated with ap- 
propriate antibiotics for 2 weeks and did 
well. During the third week of hospitalization 
the Medical Officer of the Day was called to 
see the patient for shortness of breath which 
had come on shortly after the patient went 
to sleep. His examination revealed bilateral 
basilar rales and expiratory wheezing with 
the patient in sitting position. The circulation 
time was 18 seconds (arm to tongue) and the 
venous pressure was 130 mm. of saline. The 
senior resident was called since the physician- 
in-charge was in a quandary as to whether 
the patient was suffering from paroxysmal 
nocturnal dyspnea or had a recrudescence of 
his bronchitis. The technique for eliciting 
shifting rales was applied and it was noted 
that the bilateral basilar rales could be shifted 
from one side of the chest to the other at 
will. A diagnosis of congestive heart failure 
was made and the patient was given diuretics 
and started on rapid digitalization. By the 
following morning he had lost 8 Ibs. in 
weight and his course was subsequently un- 
eventful. 

In going back into the history the patient 
had been having bouts of paroxysmal dysp- 
nea for at least 4 months prior to his last 
episode. He had been given aminophylline 
by one physician with good results as an 
outpatient and had been told that he had 
some bronchospasm. Follow-up for one year 
revealed no recurrence of the symptoms the 
patient had noted prior to the definitive ther- 
apy for his failing heart. 

This patient illustrates the dilemma which 
faces many physicians frequently. Is the 
wheezing due to pulmonary disease and 
“allergy” or due to underlying congestive 
heart failure? In this instance the physician 
could not resolve the dilemma, but with the 
assistance of “shifting rales,” the proper diag- 
nosis was made and correct therapy was insti- 
tuted. 

casE 3. A 69-year-old man was admitted 


to Brooke Army Hospital with fever and 
dyspnea of approximately 24 hours’ duration. 
Examination of the lungs revealed bilateral 
pulmonary rales and emphysema. The cardiac 
rate was 110 per minute and there was con- 
siderable apprehension. The liver edge was 
palpable 4 cm. below the right costal margin 
and moderately tender on palpation. The 
venous pressure was 140 mm. saline and the 
circulation time was 18 seconds using De- 
cholin. The electrocardiogram revealed an 
old anteroseptal myocardial infarction with 
QS deflections across the right precordium in- 
cluding V-4. When the patient was examined 
for shifting rales it was noted that the rales 
did not shift with changes in position, nor 
was there any change in their quality. This 
was interpreted as evidence that the patient 
was not in congestive failure but that bilateral 
basilar pneumonitis accounted for the findings. 
On antibiotic therapy the patient recovered 
and follow-up as an outpatient for one 
year revealed no evidence of cardiac insuffi- 
ciency. The patient began to raise sputum 
on the day following admission. 

This case illustrates a situation in which 
the administration of digitalis would not have 
been expected to benefit the patient. The 
persistence of the rales without either a 
change in their character or location on 
changes in thoracic position suggested the 
rales were due to local lung pathology and 
not due to circulatory disturbance. 

CASE 4. A 68-year-old white man was ad- 
mitted to Fort Rucker Army Hospital com- 
plaining of progressive shortness of breath 
which had been progressive over a period of 
10 years. His daughter-in-law stated that 
he seemed to be “going down hill rapidly in 
the past 6 weeks” and that his exercise toler- 
ance was nil. On initial examination the circu- 
lation time (arm to tongue) was 16 seconds 
and the venous pressure was 130 mm. of 
saline. The patient appeared apprehensive and 
restless. Roentgenogram of the chest showed 
a bilateral basilar pneumonitis and marked 
pulmonary emphysema with flattening of both 
diaphragms. The patient was placed on anti- 
biotics. He had a very restless night and was 
seen by the Officer of the Day several times. 
The following morning he was seen by the 
staff cardiologist, who felt that he was in 
left heart failure. After considerable discus- 
sion about the pros and cons of the case. 
the patient was checked for “shifting rales” 
and it was noted that the rales could be 
shifted freely from one side to the other. 
The patient was treated with digitalis and 
mercurials and had a prompt diuresis and 
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quite satisfactory recovery. At the present time 
(8 months later) he takes long walks each 
day and works in his home workshop. He is 
able to sleep flat in bed at night for the 
first time in the past 2 years and is maintained 
on digitalis alone. 

This case illustrates the extremely insidious 
nature of the onset of congestive failure in 
some patients with pulmonary emphysema and 
the “tender trap” one might expect to fall 
into if too much attention is paid to the 
emphysema as an adequate explanation of 
the patient’s difficulties. 

Discussion. To date I have examined 
107 patients in left heart failure. In 
all cases thus far examined “shifting 
rales” have been present. However, in 
long-standing severe basilar congestion, 
the rales do not always shift out of the 
lung completely, most probably due to 
a compromise of the integrity of the 
lung structure itself. At times, as illus- 
trated by the cases presented, various 
complicating factors have been pres- 
ent that made the differential diagno- 
sis somewhat complex. The phenome- 
non of “shifting rales” has been of con- 
siderable help in the overall systematic 
study of the patients presented. 

The average practitioner sees a good 
number of such cases in his routine 
practice and is faced repeatedly with 
the problem of diagnosing early left 
heart failure in the presence of other 
disease states which clinically mimic 
heart failure. In addition, he is faced 
with the problem of trying to determine 
if the rales of congestive heart failure 
are masking other physical findings 
such as the subcrepitant rales associ- 
ated with emboli or pneumonitis in the 
same areas. The patient with coexistent 
advanced pulmonary emphysema pre- 
sents the problem in its most classic 
form. 

Due to recent studies there is no 
longer any excuse for missing conges- 
tive failure in the presence of emphy- 
sema if a systematic approach to elicit 
the characteristic physical diagnostic 
signs is vigorously pursued. 


The first thing to be determined is 
whether or not true orthopnea is pres- 
ent, and has been present in the past. 
Frequently the patient disregards the 
actual time when he first noted orthop- 
nea and regards this as part of his lung 
disease. Careful, repeated questioning 
on this point is often the first indicator 
pointing to the heart as a major cause 
of the disability. 

Secondly, the patient should be re- 
quested to perform the Valsalva maneu- 
ver. In a normal individual an over- 
shoot in systolic blood pressure regu- 
larly occurs following the termination 
of the Valsalva maneuver. Hamilton, 
Woodbury, and Harper? first noted the 
absence of such systolic overshoot in 
patients with congestive heart failure. 
Their findings were corroborated and 
extended elegantly by Sharpey-Schaf- 
er’. Recently, Gorlin, Knowles and 
Storey’ have standardized the Valsalva 
maneuver and make specific reference 
to its use in the elderly emphysematous 
patient who may have a cardiac com- 
ponent contributing to his dyspnea. 
They estimate that the test is accurate 
in 80% of patients using an ordinary 
sphygmomanometer at the bedside. 
This test has proved of considerable 
use to me, but has not been as consis- 
tently positive as “shifting rales.” In 
addition it should be noted that a 
positive Valsalva test has been ob- 
tained in patients with chronic con- 
strictive pericarditis (Price and Con- 
ner’). Further, the test may be positive 
with isolated right ventricular failure 
and hence is not of help in determining 
which chamber is failing (Gorlin, 
Knowles and Storey’). 

Thirdly, the patient’s heart should 
be checked carefully for the presence 
of an atrial gallop sound. If it is pres- 
ent and the patient is given amyl 
nitrite by inhalation, the load on the 
left ventricle is temporarily alleviated 
and the atrial gallop sound will tem- 
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porarily regress, moving closer to the 
Ist heart sound as it diminishes until 
the two are merged (McMichael*). 
This test has some limitation in the 
presence of pulmonary emphysema due 
to difficulty in positively identifying 
the atrial gallop in a dyspneic patient 
with distant heart sounds, but has 
proved of confirmatory value in several 
cases. Similarly, nitroglycerine may be 
used as suggested by Johnson, Fairly 
and Carter’. 

Lastly, the patient should be checked 
for “shifting rales.” 

In trying to explain the phenomenon 
of shifting rales, I originally incorrectly 
hypothesized that the height of the 
lung segment being examined relative 
to the level of the left atrium was the 
determining factor (Lawson and 
Short* ). However, since my preliminary 
abstract, Dr. Thomas M. Blake, Chief 
of the Cardiology Service at the Uni- 
versity of Mississippi School of Med- 
icine, kindly offered to catheterize a pa- 
tient in heart failure for me to measure 
the pulmonary wedge pressures in the 
positions used to elicit the shifting 
rales sign. His catheterization studies 
show that, if anything, the wedge pres- 
sures may be higher on the side above 
the heart in the lateral recumbent po- 
sitions than on the dependent side. 
In any case, the differences were not 
of sufficient magnitude to account for 
the shifting of the rales. Hence, we 
felt that a purely mechanical explana- 
tion was probably in order since the 
dynamics of pulmonary blood flow and 
pressures could not c incriminated, 
either by catheterization or subsequent 
clinical tests devised after the catheter- 
ization. 

In teaching medical students to rec- 
ognize crepitant rales, it is common to 
have them listen for Bushnell’s “revers- 
ible crepitation.” The technique is 
nicely described by Major®. “When a 
person lies on the right side and 
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breathes deeply, crepitations may be 
heard over the lower side, while they 
are absent over the upper side. If he 
now changes his position and lies on 
the left side, crepitations are heard 
over the left side, while none are heard 
over the upper right side. When the 
subject lies on one side, the diaphragm 
on the lower side makes a deeper and 
more vigorous descent during inspira- 
tion, and this, according to Bushnell, 
produced marginal sounds with es- 
pecial distinctness.” 

In attempting to determine whether 
the shifting rales were due to hemo- 
dynamic factors or mechanical factors, 
two clinical experiments were _per- 
formed: 1) amyl] nitrite was given and 
no change in the basilar rales could 
be detected. 2) An abdominal binder 
was rapidly applied to the patient in 
sitting position, and within the span 
of one breath the rales could be made 
to extend upward two to three inter- 
spaces. These findings are interpreted 
as favoring a mechanical causation for 
the shift in rales with changes in posi- 
tion rather than a hemodynamic ex- 
planation. 

On the basis of the findings above, 
I feel that “shifting rales” are an ex- 
ample of an exaggeration of Bushnell’s 
“reversible crepitations.” The phenome- 
non being more dramatic than in nor- 
mal individuals due to the “wet” alveoli 
in congestive heart failure. 

If the ostia of the alveolar sacs are 
temporarily occluded by the edema 
fluid, it would follow that with exag- 
geration of alveolar expansion and col- 
lapse, such as occurs in the bases in 
upright position, and on the low side 
in lateral recumbent positions, the cren- 
itant rales would be exaggerated. In 
the lateral recumbent position, the 
upper lung would remain relatively 
over-expanded and static throughout 
the respiratory cycle in comparison to 
the lower lung. Hence, there would be 
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less expansion and collapse of the alve- 
olar sacs with less tidal volume and 
disappearance of the rales on the upper 
side in left heart failure where the alve- 
oli are only slightly “wetter” than nor- 
mal. Hence, by analogy, I feel that 
“shifting rales” are similar to “pulsus 
paradoxus” in that both are exaggera- 
tions of normal phenomena. 

Summary. A physical diagnostic sign 
is presented that has been of consider- 
able clinical utility in studying patients 
with basilar pulmonary rales. It has 
apparently been described before al- 
though the author has been unable to 
locate a reference in the literature. It 
is hoped that the physical findings of 
“shifting rales” will receive greater in- 
terest in the future since the phenome- 
non is of considerable clinical utility 
and appears to be known to only a few 
members of the medical profession. 

In essence the phenomenon of shift- 
ing rales is elicited by first auscultating 
the patient's lung bases in sitting posi- 
tion. The patient is then permitted to 
lie first on one side and then the 
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other and the lung bases are again 
examined. With this maneuver the 
rales associated with left heart failure 
are made to shift readily from one 
lung base to the other, with the rales 
being manifest on the dependent side 
in congestive heart failure. The basi- 
lar rales associated with pneumo- 
nitis and pulmonary emboli, on the 
other hand, do not shift with changes 
in position and hence the static or 
mobile nature of the rales observed in 
a given patient is often the first clue 
as to the causation of the rales heard. 

Observations are presented that 
would tend to indicate that the shift- 
ing rales associated with left ventricu- 
lar failure are simply an exaggeration 
of a normal phenomenon (Bushnell’s 
reversible crepitation ). 

A systematic scheme is presented for 
the examination of patients with co- 
existent heart and lung disease in 
which the symptomatologies and physi- 
cal findings of the two conditions may 
be superficially quite similar. 
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SUMMARIO IN INTERLINGUA 


Le Ronchos a Sito Alternante in Disfallimento Sinistro-Ventricular 


Es presentate un signo physic de diagnostica que se ha provate de considerabile 
utilitate clinic in le studio de patientes con ronchos basilo-pulmonar. Illo ha 
apparentemente essite describite in le passato, sed le autor ha non ancora 
succedite in trovar le correspondente referentia in le litteratura. Es exprimite 
le spero que le constatation physic del “ronchos a sito alternante” va attraher 
plus attention in le futuro proque le phenomeno es de considerabile utilitate clinic 
€ pare esser cognoscite a solmente un micre numero de membros del profession 


medical. 
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In principio, le phenomeno del ronchos a sito alternante es evocate per primo 
auscultar le bases pulmonar con le patiente in postura sedente. Postea le patiente 
se pone in decubito, primo a un e alora al altere latere, e le bases pulmonar es 
examinate de novo. Per iste manovra le ronchos associate con disfallimento 
sinistro-cardiac es inducite prestemente a migrar ab un base pulmonar al altere, 
con ronchos manifeste al latere dependente in congestive disfallimento cardiac. 
Del altere latere, le ronchos basilar associate con pneumonitis e embolos pulmonar 
non manifesta ulle displaciamento con alterationes del position del patiente, 
de maniera que le stabilitate 0 mobilitate del ronchos observate in un subjecto 
particular es frequentemente le prime indicio relative al causation del ronchos 
audite. 

Es presentate observationes que pare indicar que le mobile ronchos associate 
con disfallimento sinistro-ventricular es non plus que un forma exaggerate de un 
phenomeno normal (i.e., del crepitation reversibile de Bushnell). 

Es presentate un schema systematic pro le examine de patientes con coexistente 
morbos cardiac e pulmonar im qui le symptomatologia e le constatationes pro 
le duo conditiones pote esser, superficialmente, satis simile. 


SUMMARIO IN INTERLINGUA 
(See page 465 for original article) 
Le Secunde Infarcimento Myocardial. Un Quinquenne Studio de Controlos 


Esseva effectuate un studio de quinquenne controlos de 81 patientes qui 
viveva plus que 2 menses post lor secunde infarcimento myocardial e qui non 
recipeva ulle typo special de therapia, anticoagulante o altere. 

Cinquanta-octo pro cento viveva plus que 5 annos. 

Le duration del intervallo inter le prime e le secunde infarcimento non 
influentiava le quinquenne superviventia con respecto al secunde infarcimento. 

Le quinquenne superviventia post le secunde infarcimento esseva relationate 
con le etate al tempore del declaration del prime infarcimento. Le patientes 
plus juvene al tempore del prime infarcimento superviveva plus longe periodos 
a lor secunde infarcimento que le patientes in gruppos de etate plus avantiate. 

Nulle correlation esseva trovate inter le etate al tempore del secunde infarci- 
mento e le superviventia quinquenne in masculos o in femininas. 

Le majoritate del patientes morte moriva in le curso del prime 3 annos. 
Omne le patientes moriva ab morbo cardiovascular. 

Quanto al homines qui retornava a lor travalios, 65% de illes travaliava plus 
que 5 annos. 
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THE SECOND MYOCARDIAL INFARCTION 
5-YEAR FOLLOW-UP STUDY 


By Morris M. Wess, Sr., M.D. 


ASSISTANT PROFESSOR OF MEDICINE, UNIVERSITY OF LOUISVILLE SCHOOL OF MEDICINE 
LOUISVILLE, KENTUCKY 


Variep drugs, diets and surgical pro- 
cedures are currently used in individ- 
uals who have survived a myocardial 
infarction in an effort to influence the 
long-term survival. As controls, we have 
made 5- and 10-year follow-up studies 
of individuals who survived their first 
myocardial infarction for at least 2 
months, and who did not receive any 
special therapy”*. Should an individual 
survive a second myocardial infarction, 
the physician feels incumbent to initi- 
ate some long-range type of therapy, 
either medical or surgical. As a control, 
long-term studies of individuals who 
survived a second myocardial infarction 
but who subsequently did not receive 
any special type of therapy, including 
anticoagulants, should have value. 

This report is a 5-year survival study 
of patients with a second myocardial 
infarction who lived more than 2 
months following this second infarction 
and who did not receive any special 
type of therapy. A survival period of 
2 months was selected since by this 
time the majority of the patients who 
will live have become ambulatory and 
are usually ready to resume a modified 
or regular routine of life. Only patients 
with characteristic clinical and electro- 
cardiographic evidence and whose on- 
set of infarction could be accurately 
dated were included in this study. All 
of the patients were seen in private 
practice. 

A total of 84 individuals met the 
above criteria. The period during which 
the second myocardial infarction had 
its onset ranged between January 1, 


1940, and January 1, 1955, and the pa- 
tients were followed until January 1, 
1960. One patient was lost to follow-up 
and 2 more individuals committed sui- 
cide. They were not included in the 
above total. A total of 81 patients were 
therefore available for analysis. 


TABLE 1.—5-YEAR SURVIVAL RATE IN 
81 PATIENTS WITH SECOND MYOCAR- 
DIAL INFARCTION WITH SPECIAL 
REFERENCE TO SEX DISTRIBUTION 


Survived 
Died Within 5 Years 
5 Years or Longer 
No. of Cases No. % No. % 


Male 69 29 42% 40 58% 
Female 12 5 42% 58% 
34 


7 
Total 81 42% 47 58% 


Table 1 shows the course of the 81 
cases analyzed according to sex with 
respect to 5-year survival. The ratio 
of men to women was 7:1. Of the 81 
patients, 47 (58%) lived more than 
5 years. The 5-year survival period of 
our patients who lived more than 2 
months after their first myocardial in- 
farction was 65%?. 

Table 2 shows the relation of the 
interval between the first and second 
infarctions and the 5-year survival of 
the second infarction. The time be- 
tween the infarctions did not influence 
the 5-year survival time. 

Table 3 shows the relation of the age 
of onset of the first myocardial infarc- 
tion and the 5-year survival of the sec- 


(93/465) 


e 
te) 
ir 
ce) 
te 
in 
ui 4 
on 
on 
tO. 
ite 
es 
Os 
te. 
ci- 
OS. 


94466 The American Journal of the Medical Sciences + April, 1961 


TABLE 2.—CORRELATION OF INTER- 
VAL BETWEEN FIRST AND SECOND 
INFARCTION AND EFFECT ON 5- 
YEAR SURVIVAL 


Lived 
Interval Between No. Lived More 
Infarct No. 1 of 5 Years Than 
and Infarct No.2 Cases orLess 5 Years 
Lessthan 3mos. 3 2 1 
3-6 mos. 9 1 8 
6-12 mos. 11 6 5 
1-2 years 14 5 9 
2-3 years 16 9 7 
3-4 years 10 4 6 
4-5 years 3 3 0 
5-6 years 5 2 3 
6-7 years 3 1— Z 
7-8 years 0 0 0 
8-9years 3 1 2 
9-10 years 2 0 2 
years 2 0 2 
Total 81 34 47 


TABLE 3.—RELATIONSHIP OF AGE OF 
ONSET OF FIRST MYOCARDIAL IN- 
FARCTION TO THE 5-YEAR SURVIVAL 
OF THE SECOND MYOCARDIAL IN- 
FARCTION 


Age in Years Lived More 
at Onset Lived Than 5 Years 
of Myo. 5 Yearsor After Myo. 

Infarct. Less After Myo. Infarct. 
No.1 Total Infarct.No.2 No.2 

30-39 8 3 5 
40-49 13 5 8 
50-59 331 13 18 
60-69 25 11 14 
70-79 3 2 1 
80-plus 1 0 1 
Total 81 34 47 


ond infarction. The younger patients 
in the first infarction group survived 
their second infarction longer than did 
those in the older age groups. 

Table 4 is an analysis of survival 
according to the age and sex of the 
patients at the time of onset of the 
second myocardial infarction. There 
was no relation between the age and 
sexes at the onset of this infarction 
and the 5-year survival. 

Table 5 shows the duration of life 
by years of the 34 patients who died 
within 5 years. Most of the deaths 
(71%) occurred within the first 3 years. 

The major cause of death was known 
in 33 of the 34 patients. In 32 cases, 
death occurred from cardiac disease 
and in another from a cerebrovascular 
accident. 

The number of patients in this report 
who had diabetes was too few to have 
any statistical significance. 

Of the 69 men, 18 (26%) were re- 
tired at the time of the second infarc- 
tion. An additional 8 (12%) elected to 
retire or were too ill to work; thus, 43 
(62%) of the male patients returned to 
some form of gainful employment. 
This required an average time of 3 
months. Practically all were engaged 
in some aspect of business or the pro- 
fessions or were “white collar” workers. 
Of these 43 men, 28 (65%) worked 
more than 5 years. The other 15 ceased 
work, either through death or retire- 
ment, within 5 years. The major cause 


TABLE 4.—AGE AT TIME OF ONSET, SEX DISTRIBUTION AND SURVIVAL 
OF CASES WITH A SECOND INFARCTION 


Lived Lived 
Age in Years at 5 Years or Less More Than 5 Years 
Onset of Myo. r A 
Infarct. No. 2 Total Male Female Male Female 
30-39 3 2 0 1 0 
40-49 ° 1 4 0 7 0 
50-59 33 13 1 17 2 
60-69 29 8 3 15 3 
70-79 4 2 | 0 1 
80-plus 1 0 0 0 1 
Total 81 29 5 40 7 
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for termination of work was death, 
either sudden or after a short illness. 
We have previously stated* that after 
the first infarction the complaints of 
the patient are the best guide toward 
his employment and that elaborate 
hemodynamic studies to determine the 
integrity of the myocardium or the 


TABLE 5.—DURATION OF LIFE OF THE 
34 PATIENTS WHO DIED WITHIN 
5 YEARS 


Period 
(Years) Number 

0-1 9 
1-2 8 
2-3 7 
3-4 5 
4-5 5 

34 


coronary circulation are not necessary. 
This applies to the second myocardial 
infarction. 

There should be more reports similar 
to this which can serve as controls for 
any special long-range therapy insti- 
tuted in individuals who have survived 
their second myocardial infarction. 
Keyes et al.1 followed 41 patients with 


SECOND MYOCARDIAL INFARCTION 95/467 


recurrent infarction for only 2 years 
and found that 31.7% had died at the 
end of the 2 years. Of our patients, 
only 21% had died at the end of 2 years. 

Summary. A 5-year follow-up study 
was made of 81 patients who lived 
more than 2 months after their second 
myocardial infarction, and who did not 
receive any special type of therapy, 
including anticoagulants. 

Fifty-eight per cent lived more than 
5 years. 

The time interval between the first 
and second infarctions did not influence 
the 5-year survival time of the second 
infarction. 

The 5-year survival of the second 
infarction was related to the age of 
onset of the first infarction. The 
younger patients in the first infarction 
group survived their second infarction 
longer than those in the older age 
groups. 

There was no relation between the 
age at onset of the second infarction 
and the 5-year survival in both sexes. 

The majority of those who died did 
so in the first 3 years. All the patients 
died from cardiovascular disease. 

Of the men who returned to work, 
65% worked more than 5 years. 
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ARTERIOGRAPHY IN SO-CALLED CEREBRAL EMBOLISM 


By Jacos Zatucuni, M.D. 
TEACHING CHIEF OF MEDICINE, EPISCOPAL HOSPITAL 
ASSOCIATE PROFESSOR OF MEDICINE 
TEMPLE UNIVERSITY SCHOOL OF MEDICINE AND HOSPITAL 


Henry SHENKIN, M.D. 
CHIEF OF NEUROSURGERY, EPISCOPAL HOSPITAL 
ASSOCIATE PROFESSOR OF NEUROSURGERY 
GRADUATE SCHOOL OF MEDICINE, UNIVERSITY OF PENNSYLVANIA 


AND 


Hrrpert Fisuer, M.D. 
CHIEF OF RADIOLOGY, EPISCOPAL HOSPITAL 


(From the Departments of Medicine, Neurosurgery and Radiology, Episcopal Hospital, 
Philadelphia, Pennsylvania ) 


THE purpose of this paper is to em- 
phasize the limitations of a clinical diag- 
nosis of cerebral embolism by report- 
ing different arteriographic findings in 
3 consecutive patients having in com- 
mon atrial fibrillation and the sudden 
onset of a cerebrovascular accident. 


Case Reports. case 1. J.S., a 39-year-old 
white man, was admitted to Episcopal Hos- 
pital on the service of Dr. A. J. Finestone, 
on July 21, 1960, because of the sudden 
onset of aphasia and right hemiplegia. He 
considered himself previously healthy other 
than for being overweight. There was no 
history of rheumatic fever or of pre-existing 
heart disease. He was conscious and examina- 
tion disclosed atrial fibrillation in addition 
to the neurological abnormalities previously 
mentioned. A lumbar puncture was attempted 
but was unsuccessful because of his size. 
Anticoagulant therapy with Coumadin was 
begun. On August 5, 1960, he was trans- 
ferred to the medical ward service. Neurologi- 
cal examination was unchanged. Examination 
of the heart revealed atrial fibrillation, de- 
creased heart sounds, P2 slightly louder than 
A2 and no murmurs. Heart size was clinically 
indeterminate. The blood pressure was 120/70 
mm. Hg and optic fundi were normal. Elec- 
trocardiogram showed atrial fibrillation and 
semi-vertical electric position. Chest roent- 
genogram revealed slight increase in size of 
the cardiac silhouette and mild convexity of 
the left second segment. Laboratory studies 
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showed a normal blood count, negative urin- 
alysis, normal blood glucose and urea nitro- 
gen, and non-reactive serological tests for 
syphilis. Skull roentgenogram showed normal 
findings. A left carotid arteriogram was done 
percutaneously on August 11, 1960, and 
demonstrated no abnormality. Unfortunately, 
cardiac catheterization and angiocardiography 
could not be done. He was discharged on 
September 14, 1960, on a cardiac regimen. 
His neurological status was unchanged. 


COMMENT. The sudden onset of a 
massive neurological deficit in a young 
man with atrial fibrillation suggested 
the possibility of cerebral embolism. Al- 
though there was no history of rheu- 
matic fever, underlying rheumatic heart 
disease with mitral stenosis was con- 
sidered likely because of the presence 
of atrial fibrillation together with the 
electrocardiographic and _roentgeno- 
graphic findings. Nevertheless, because 
lesions other than mitral stenosis can 
produce similar findings, cardiac cath- 
eterization and angiocardiography were 
requested but could not be done. It 
was also unfortunate that because of 
his size a lumbar puncture was not 
successful. Although the clinical setting 
was such as to make reasonable a diag- 
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Fig. 1—Case 2. Posterior (a) and left lateral (b) cerebral arteriograms displayng abrupt 

termination of the opacified internal carotic artery because of thrombotic occlusion at its 

bifurcation into anterior and middle cerebral arteries. The external carotid artery and its 
branches are also opacified. 
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nosis of cerebral embolism, arteriog- 


raphy disclosed no abnormality. 


CASE 2. F.M., a 58-year-old white man, 
was admitted to Episcopal Hospital on August 
29, 1960, because of the sudden onset of 
dizziness followed by progressive impairment 
of consciousness. At time of admission, his 
speech was thick and incoherent, and a right 
hemiplegia was present. From his relatives, 
it was learned that he was previously healthy. 
There was no history of rheumatic fever. 
Cardiac examination revealed at first sinus 
rhythm and then always atrial fibrillation, and 
a mitral diastolic rumbling murmur at the 
apex characteristic of mitral stenosis. The 
blood pressure was 120/80 mm. Hg and optic 
fundi were normal. Electrocardiogram during 
sinus rhythm showed a P-mitrale pattern. 
Chest roentgenogram revealed slight increase 
in size of the cardiac silhouette and a concave 
left second segment. Roentgenogram of the 
skull was normal. A lumbar puncture showed 
clear spinal fluid under a pressure of 216 
mm. fluid and a protein content of 45 mg. 
per 100 ml. Other laboratory studies revealed 
a normal blood count, negative urinalysis, 
normal blood glucose and urea nitrogen, and 
non-reactive serological tests for syphilis. On 
August 31, 1960, a right carotid arteriogram 
was done percutaneously and revealed no 
opacification distal to the internal carotid 
artery (Fig. 1). The anterior and middle 
cerebral arteries were not opacified. He re- 
mained unconscious from shortly after the 
time of admission to his death on September 
1, 1960. 

At necropsy, done by Dr. Allan Wallis, 
there was found rheumatic heart disease 
with mitral stenosis. No intracardiac thrombus 
was present. There were several small renal 
infarcts. The right middle cerebral artery 
was occluded by a thrombus, one centimeter 
long, beginning immediately distal to its take- 
off from the internal carotid artery. The vessel 
wall was normal. The anterior cerebral artery 
was patent. There was hemorrhagic necrosis 
of most of the right side of the brain. 


COMMENT. This is a classical case of 
embolism to the brain (and kidney) 
occurring in a person with otherwise 
quiescent rheumatic heart disease and 
mitral stenosis. The cerebral arterio- 
grams disclosed no opacification distal 
to the internal carotid artery, a finding 
consistent with thrombotic occlusion. 
At necropsy, a thrombus was found in 


the middle cerebral artery having prob- 
ably migrated from the internal caro- 
tid artery. There was hemorrhagic ne- 
crosis of most of the right side of the 
brain. 


CASE 3. F.W., a 78-year-old white man, 
was admitted to Episcopal Hospital on Sep- 
tember 13, 1960, because of the sudden onset 
of dizziness, generalized tremor and right 
hemiparesis quickly followed by unconscious- 
ness. On admission, neurological examination 
disclosed a positive snout reflex and _ right- 
sided weakness with hyperreflexia and a 
Babinski. Examination of the heart revealed 
a slight increase in size, atrial fibrillation, no 
murmurs and A2 louder than P2. The caro- 
tid artery pulsations were readily felt and no 
bruit was heard. The blood pressure was 
140/98 mm. Hg. Funduscopy showed a slight 
increase in light streak of tortuous retinal 
arteries. Lumbar puncture revealed pink fluid 
under a pressure of 80 mm. fluid and a pro- 
tein content of 64 mg. per 100 ml. Other 
laboratory studies disclosed a normal blood 
count, negative urinalysis, normal blood glu- 
cose and urea nitrogen, normal glutamic oxa- 
loacetic transaminase values and non-reactive 
serological tests for syphilis. Electrocardiogram 
showed atrial fibrillation, left axis deviation 
of the QRS vector and non-specific T wave 
abnormality. Skull roentgenograms revealed 
normal findings. There was no shift of the 
calcified pineal gland. Electroencephalogram 
demonstrated abnormality interpreted by Dr. 
Daniel Silverman to indicate a left temporal 
slow wave focus. Bilateral cerebral arteriog- 
raphy was done percutaneously and revealed 
in the lateral projection focal narrowing of 
the internal carotid arteries at their take-off 
(Fig. 2). No abnormality was detected in 
the posterior projection. Left vertebral arterio- 
gram was done later by means of retrograde 
aortic catheterization and demonstrated no 
abnormality. During hospitalization a cardiac 
regimen was instituted and supportive treat- 
ment was given. He recovered consciousness 
soon after admission and continued to improve 
so that at time of discharge he was ambulant. 


COMMENT. Cerebral embolism was 
considered clinically because of the 
sudden onset of cerebral dysfunction 
in the presence of atrial fibrillation and 
underlying coronary artery disease. The 
diagnosis was made unlikely by the 
finding of pink spinal fluid and ex- 
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cluded by the arteriographic findings 
of bilateral focal (atheromatous ) occlu- 
sion of the internal carotid arteries, 
at their take-off. The pink spinal fluid 
was thought to originate from an area 
of hemorrhage in the left cerebral 
hemisphere secondary to ischemic ne- 
crosis. 

Discussion. A cerebrovascular acci- 
dent may be diagnosed readily and con- 
fidently with a high degree of accuracy 
(Siekert®). But its nature and specific 
localization are exceedingly difficult to 
establish by clinical methods alone. 
Such difficulty may be obviated by 
cerebral arteriography (Gurdjian et al.*, 
Silverstein*® ). 

Its usefulness in diagnosis is illus- 
trated in this report. Different findings 
were observed in 3 patients having in 
common atrial fibrillation and the sud- 
den occurrence of a cerebrovascular 
accident. 

In the first, no abnormality was dem- 
onstrated. Yet a major neurological defi- 
cit manifested by aphasia and a right 
hemiplegia was present. To explain 
such a combination of findings, three 
major possibilities should be consid- 
ered. There may be extracranial vas- 
cular occlusion which would be missed 
by the technique of percutaneous caro- 
tid arteriography; or, there may be 
intracranial vascular occlusion involv- 
ing a small branch impossible of detec- 
tion by present techniques; and, finally, 
there may be intracranial hemorrhage 
suitably located to produce major 
neurological abnormality and yet not 
large enough to cause vascular displace- 
ment. Bull, Marshall and Shaw! re- 
ported that of 8 patients studied by 
arteriography shortly following a stroke 
and found to have no abnormality, 
necropsy disclosed vascular occlusion 
in one and hemorrhage in 7. 

The second of our cases displayed 
classical findings of complete occlusion. 
No opacity was seen distal to the in- 
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ternal carotid artery which was other- 
wise normal. Although it was assumed 
that there was thrombotic occlusion of 
the internal carotid artery, necropsy 
revealed the thrombus in the middle 
cerebral artery immediately distal to 
the internal carotid artery. The ante- 
rior cerebral artery was patent. It is 
possible that the latter was not opaci- 
fied because blood flow through it was 
from the contralateral side. Such a pos- 
sibility could have been recognized if 
bilateral cerebral arteriography would 
have been done, and is an important 
reason to consider such a technique as 
routine. On the other hand, it is also 
possible that the thrombus was orig- 
inally in the internal carotid artery and 
had migrated by the time of death into 
the middle cerebral artery. This possi- 
bility is more likely in view of the 
massive hemorrhagic necrosis of the 
brain. 

Hemorrhagic necrosis was also pres- 
ent in the third case and produced pink 
spinal fluid. But, in this instance, there 
was no evidence of intracranial vas- 
cular occlusion. On the contrary, ar- 
teriography disclosed bilateral focal 
(atheromatous) and partial occlusion 
of the internal carotid arteries at their 
take-off, which incidentally would have 
been missed if a posterior projection 
alone had been used. In the presence 
of underlying coronary artery disease 
and cardiac decompensation, cerebral 
blood flow had probably decreased 
sufficiently to produce necrosis of the 
brain in the left cerebral hemisphere. 
Intensification of a cardiac regimen 
resulted in disappearance of neurologi- 
cal symptoms. The importance of extra- 
cranial vascular occlusions in the pro- 
duction of cerebral arterial insufficiency 
has been emphasized by DeBakey, 
Crawford and Fields?. 

Modern therapy, be it medical or 
surgical, or both, demands precise diag: 
nosis which is difficult to attain by 
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clinical methods alone. Indeed, Kuhn 
states that the term “stroke” is not a 
diagnosis but a misnomer‘. The addi- 
tional use of cerebral arteriography will 
increase our diagnostic acumen. In our 
hands, it is a safe procedure with minor, 
if any, untoward effects and no mor- 
tality, and is being used increasingly in 
rsons with a cerebrovascular acci- 
dent after stabilization has occurred. 
Summary and Conclusions. 1. Cere- 
bral arteriography was done in 3 con- 
secutive patients having in common 
atrial fibrillation and sudden onset of 
a cerebrovascular accident assumed 
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clinically to be due to cerebral embo- 
lism. 

2. Cerebral arteriography revealed 
no abnormality in the first, no opacifi- 
cation distal to the internal carotid 
artery in the second, and bilateral focal 
narrowing of the internal carotid 
arteries at their take-off in the third. 

3. A diagnosis of cerebral embolism 
by clinical methods alone is suspect, 
and can be erroneous. The additional 
use of cerebral arteriography may un- 
cover vascular lesions not otherwise 
suspected. 
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SUMMARIO IN INTERLINGUA 
Arteriographia in Embolismo Si-Appellate Cerebral 


1. Arteriographia cerebral esseva effectuate in 3 patientes consecutive qui 
habeva in commun fibrillation atrial e un subite declaration de un accidente 
cerebrovascular reguardate—a bases clinic—-como consequentia de embolismo 


cerebral. 


2. Le arteriographia cerebral revelava in le prime patiente nulle anormalitate 
del toto, in le secunde patiente nulle opacification distal con respecto al interne 
arteria carotic, e in le tertie patiente un restringimento bilateral focal del interne 


arterias carotic al puncto de lor partita. 


3. Un diagnose de embolismo cerebral a base exclusivemente clinic es suspecte 
€ pote esser erronee. Le uso additional de arteriographia cerebral resulta a 
vices in le discoperta de lesiones vascular non alteremente recognoscibile. 
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STUDIES OF GASTRIC FUNCTION IN POLIOMYELITIS* 


By Avron Y. Sweet, M.D.+ 


(From the Jack Martin Poliomyelitis Respirator Center, The Department of Pediatrics, The 
Mount Sinai Hospital, New York, New York) 


Durinc acute bulbar poliomyelitis, 
abnormalities of gastric function are 
common (Baker, Brown and Cornwell’, 
Neu’, Schaberg, Hildes and Alcock” ). 
The most frequent of these is gastric 
dilatation which may occur alone or 
together with hemorrhagic gastritis. 
Petechial hemorrhages have been 
found in the gastric mucosa at nec- 
ropsy and ulcerations have been de- 
scribed as well. The ulcers are notori- 
ous for their erosiveness which often 
leads to hemorrhage or perforation. Be- 
yond the acute phase of poliomyelitis, 
many patients with severe and exten- 
sive residua have episodes of gastric 
dilatation (Baker, Brown and Corn- 
well’, Neu!*, Sweet'*). The pathogene- 
sis of these abnormalities is not clearly 
understood, however Baker et al.1 have 
suggested that damage to the hypothal- 
amus is the cause of the difficulty. This 
thesis is based upon postmortem ex- 
aminations of a group of poliomyelitis 
patients in whom it was shown that all 
who presented gastric pathology were 
found to have demonstrable hypothal- 
amic lesions as well. Of course, hypo- 
thalamic involvement in poliomyelitis, 
as demonstrated pathologically, is so 
common (Baker, Brown and Corn- 
well:?, Howe and Bodian*) that the 
relationship presented by Baker and 
his co-workers might be a spurious one. 

That the hypothalamus can be the 
seat of gastric abnormalities such as 
those presented by poliomyelitis pa- 


tients, has been known for many years. 
The first to suggest a relationship of 
diencephalic abnormalities and gastro- 
intestinal lesions was Rokitanski in 
18414, although Schiff, in 1867, was 
the first to demonstrate that relation- 
ship experimentally’®. Sixty years later, 
Burdenko and Magilnitzki produced 
gastric ulceration and hemorrhage by 
destroying the tuberal region of the 
hypothalamus*. Watts and Fulton also 
produced ulcerations of the esophagus, 
stomach, and duodenum by making 
supra-optic and tuberal hypothalamic 
lesions'®. In 1932, Cushing went so far 
as to theorize that all peptic ulcerations 
were the result of hypothalamic mal- 
function‘. 

The hypothalamus controls the mo- 
tility and secretory function of the 
stomach by stimuli transmitted by way 
of the vagi. Through this pathway, hy- 
poglycemia acts upon the hypothala- 
mus to cause increased motility of the 
stomach and to increase the volume 
and acidity of its secretions (Hiles*). 
This does not occur if the vagi are 
cut (La Barre and De Cespedes”, 
Okada et al.1*), Advantage has been 
taken of this phenomenon to devise 
a test to determine the adequacy of 
vagotomy performed for the treatment 
of peptic ulcers ( Hollander’, Jemerin, 
Hollander and Weinstein®, Thornton, 
Storer and Dragstedt'*). It appeared 
that this insulin test might afford a 
means of in vivo investigation into the 


*Aided by a grant from The National Foundation. 


+Present address: 
tan General Hospital, Cleveland, Ohio. 


(102/474) 


Department of Pediatrics and Contagious Diseases, Cleveland Metropoli- 


I 
E 
V 


on 
n 
a 
i 
Fi 
mi 
les 
Fo 
Za: 
we 
wh 
pri 
ure 
ho 
mg 
itie 
mii 
adi 
Blc 


The 


Sweet: 


mechanisms operative in poliomyelitis 
patients who have episodes of gastric 
dilatation. Accordingly, these studies 
were carried out. 


Materials and Methods. All subjects in this 
study were patients in the Jack Martin Polio- 
myelitis Respirator Center. All had severe 
and extensive residua of acute poliomyelitis, 
including respiratory inadequacy, and were at 
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before and every 30 minutes after the insulin 
was injected. All studies were carried out 
with the subjects in a fasting state. The ef- 
fects of histamine and insulin were determined 
on different days. In general, the procedures 
were done in the manner suggested by 
Hollander7.9, 

Total acidity was determined by titration 
with O.1 N sodium hydroxide using phenol- 
phthalein as the indicator. Free acidity was 


HISTAMINE TEST 


GASTRIC FREE ACIDITY 
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Fig. 1—These graphs reveal the similarity of response in gastric acidity following the ad- 
ministration of histamine to the control group and the gastric dilatation group of polio- 
myelitis patients. 


least 3 months beyond the acute illness. 
Fourteen such patients without a history of 
gastric dilatation or other stomach disorders 
were chosen as a “control group.” Five others 
who had a history of gastric dilatation com- 
prise the “abnormal group.” 

Total and free gastric acidities were meas- 
ured before and every 15 minutes for an 
hour after the subcutaneous injection of 0.5 
mg. of histamine. Free and total gastric acid- 
ities were measured before and every 15 
minutes for 2 hours after the intravenous 
administration of 15 units of regular insulin. 
Blood sugar concentrations were determined 


measured in the same way but using Tépfer’s 
reagent as the indicator (Kolmer, Spaulding 
and Robinson!° ). Blood sugar was determined 
by modification of the Folin Wu method®, 


Results. Data obtained from the con- 
trol group are presented in Table 1. 
It will be seen that all subjects in 
that group responded normally to his- 
tamine, that is, they demonstrated an 
increase in free and total gastric acidi- 


ties. To the insulin induced hypogly 
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cemia, all responded with significant 
increases of free and total gastric 
acidities. From Table 2, it can be seen 
that the abnormal group also responded 
normally to histamine. However, this is 
to be expected because histamine acts 
directly upon the stomach. Of the 6 
subjects who had a history of gastric 
dilatation, 5 failed to present signifi- 
cant increases in free and total gastric 


INSULIN 
GASTRIC FREE ACIDITY 


-5 
MINUTES AFTER INSULIN 


—— GASTRIC DILATATION GROUP 


histamine (Fig. 1), it is clear that their 
failure to respond was not due to an 
intrinsic gastric abnormality. It has 
been shown that if the vagi are sec- 
tioned, hypoglycemia does not induce 
an increase in gastric acidity (Hol- 
lander’, La Barre and De Cespedes"', 
Okada et al.'*). These patients had no 
surgical interruption of vagal fibers 
and therefore the failure to respond 
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Fig. 2—The poliomyelitis patients with a history of gastric dilatation in all but one instance 
are shown to fail to have a significant rise in gastric acidity with insulin-induced hypoglycemia. 


acidities following the administration 
of insulin even though a sufficient de- 
gree of hypoglycemia (50 mg. per 100 
ml. or less) was attained (Table 2). 
Figure 1 affords a graphic presenta- 
tion of the similarity of responses of 
both groups to histamine. The devia- 
tion of the abnormal group from the 
pattern of the control response to hy- 
poglycemia is shown in Fig. 2. 
Discussion. In the studies presented 
here, 5 of 6 poliomyelitis patients with 
a history of gastric dilatation failed to 
respond normally to insulin induced 
hypoglycemia. From the response to 


normally during the insulin test must 
have been due to an abnormality of 
the vagal nuclei or of the next higher 
center, the hypothalamus. That abnor- 
malities of the vagal nuclei are respon- 
sible for the gastric dysfunction would 
be a remote possibility in view of the 
need for bilateral vagal nuclear damage 
for unresponsiveness to hypoglycemia 
(Hollander’). This unlikely possibility 
is made even more improbable by the 
absence in all subjects of clinical evi- 
dence of other vagal malfunctions. The 
hypothalamus remains then as the most 
likely source of the gastric dysfunction. 
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It is not clear why one of the pa- 
tients with a history of gastric dilata- 
tion did not respond to hypoglycemia 
in the same manner as the other mem- 
bers of the abnormal group. Possibly 
this patient reacted to anxiety by 
swallowing air. It is the rule that pa- 
tients with frequent and severe epi- 
sodes of gastric dilatation have normal 
function usually. Only during times 
of stress such as pain, fright, anxiety, 
frustration and the like does dilatation 
occur. It is noteworthy, too, that a 
greater stimulus is necessary in some 
patients than in others for dilatation 
to appear. Baker, Brown and Corn- 
well’ suggest that even with severe 
rostral hypothalamic damage, the in- 
tact cells are able to sustain normal 
function, but with stress the surviving 
cells are no longer adequate. Possibly 
sufficient hypothalamic cells were pres- 
ent in the singular patient in the ab- 
normal group to permit a normal re- 
sponse to hypoglycemia. Perhaps in a 
situation of greater stress he would 
react abnormally. It is conceivable that 
this one non-reactor might have had 
sufficient return of rostral cellular func- 
tion to preclude an abnormal response. 

Damage to extra cranial areas of the 
autonomic nervous system by polio- 
virus could be responsible for the 
gastric dysfunction which occurs dur- 
ing and often after acute poliomye- 
litis. Nevertheless, the in vivo studies 
described here strongly suggest that 
hypothalamic damage has occurred. 
The pathological studies of Baker, 
Brown and Cornwell'?, in which the 
incidence of rostral hypothalamic le- 
sions was correlated with the occur- 
rence of gastric lesions in poliomyelitis 
patients examined postmortem, also 
strongly indict the hypothalamus. That 
the postmortem histological studies of 
others and the in vivo physiological 
ones reported here should suggest the 
same conclusion, lends strength to the 


thesis that the gastric lesions in pa- 
tients with poliomyelitis are of hypo- 
thalamic origin. 

Summary. During acute bulbar polio- 
myelitis, gastric dilatation, hemorrhage 
and ulceration frequently occur. There- 
after many patients with severe residua 
have episodes of gastric dilatation. The 
pathogenesis of these abnormalities is 
not clear, however necropsy findings 
suggest hypothalamic damage is re- 
sponsible. 

Hypoglycemia causes the hypothala- 
mus to increase gastric motility and 
secretory volume and acidity by stim- 
uli mediated via the vagi. This does 
not occur if the pathway is disrupted. 

Free and total gastric acidities were 
measured following histamine adminis- 
tration and during insulin induced hy- 
poglycemia in a control group of 14 
chronic poliomyelitis patients with 
severe and extensive residua but with- 
out past history of gastric dilatation 
or other stomach disorders and to 6 
similar patients with a history of gastric 
dilatation. 

All control subjects responded _nor- 
mally to histamine and to hypogly- 
cemia. Of the 6 patients with history 
of gastric dilatation, all reacted nor- 
mally to histamine but five failed to 
do so to hypoglycemia. The normal 
response to histamine indicates that no 
intrinsic gastric abnormality was _re- 
sponsible for the failure of the 5 pa- 
tients to respond to hypoglycemia. 
That a vagal abnormality was respon- 
sible seems unlikely inasmuch as that 
would require bilateral symmetrical 
damage in individuals without other 
evidence of vagal dysfunction. This 
leaves the hypothalamus as the most 
likely source of the difficulty. 

It is postulated that the one patient 
with a history of gastric dilatation who 
responded normally to hypoglycemia 
had aerophagia or that insufficient 
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stimulus was provided to evoke dila- It is concluded that these physio- 
tation. Patients with a history of gastric logical studies lend support to the 
dilatation usually have no difficulties; hypothesis, based on pathological find- 
but with stress, dilatation occurs. ings, that abnormalities of gastric 
Presumably the threshold varies from function in poliomyelitis are of hypo- 
one patient to another. thalamic origin. 
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SUMMARIO IN INTERLINGUA 
Studios del Function Gastric in Poliomyelitis 


In le curso de acute poliomyelitis bulbar, dilatation, hemorrhagia, e ulceration 
gastric es frequente occurrentias. Subsequentemente, multe patientes con 
residuos de grado sever ha episodios de dilatation gastric. Le pathogenese de 
iste anormalitates non es clar, sed observationes a base necroptic pare indicar 
que un vitiation hypothalamic es le factor responsabile. 

In reaction a hypoglycemia, le hypothalamo augmenta le motilitate e le 
volumine secretori del stomacho e etiam su aciditate per medio de stimulos 
transmittite via le vagos. Isto non occurre si le circuito es disrumpite. 

Le aciditate gastric libere e total esseva mesurate post administrationes de 
histamina e in hypoglycemia inducite per insulina in un gruppo de controlo de 
14 patientes de poliomyelitis chronic con sever e extense residuos sed sin 
anamnese de dilatation gastric o de altere disordines del stomacho e in un 
gruppo de 6 simile patientes distinguite solmente per le presentia de un 
anamnese de dilatation gastric. 

Omne le subjectos de controlo respondeva normalmente a histamina e al 
hypoglycemia. Quanto al 6 patientes con anamnese de dilatation gastric, omnes 
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reageva normalmente a histamina, sed in 5 de illes, isto non valeva con respecto 
al hypoglycemia. Le responsa normal a histamina indica que nulle anormalitate 
intrinsec del stomacho esseva responsabile pro le facto que le 5 patientes non 
respondeva normalmente al hypoglycemia. Il es pauco probabile que un 
anormalitate vagal esseva responsabile, proque isto supponerea un_ bilateral 
vitiation symmetric in individuos sin altere indicio de dysfunction vagal. Assi 
le hypothalamo remane como le plus probabile fonte del difficultate. 

Es postulate que le patiente solitari con anamnese de dilatation gastric qui 
respondeva normalmente a hypoglycemia habeva aerophagia 0 que in su caso 
le stimulo providite non sufficeva a evocar un dilatation del stomacho. Usual- 
mente, le patientes qui ha un anamnese de dilatation gastric non incontra 
difficultates special; sed in le presentia de stress, le phenomeno del dilatation 
se accusa. Apparentemente le limine in iste situation varia ab un patiente 
al altere. 

Es concludite que le hic reportate studios physiologic supporta le hypothese 
(a base in constatationes pathologic) que anormalitates del function gastric in 
casos de poliomyelitis es de origine hypothalamic. 


SUMMARIO IN INTERLINGUA 
(See page 488 for original article) 


Comparation del Valores, Obtenite per Electrophorese a Papiro, pro le Proteinas 
del Sero de Juvene Normal Masculos Adulte American de Racia Negre e de 
Racia Blanc 


Le comparation del datos de electrophorese a papiro obtenite ab normal 
collegianos negre con simile datos obtenite ab collegianos (de racia blanc) 
al Universitate George Washington e con datos pro subjectos “normal” retrovate 
in le litteratura monstrava nulle significative differentias in ulle del 5 major 
fractiones de proteina. Le fractiones globulinic—particularmente le fraction 
gamma—esseva notabilemente simile in le diverse gruppos. Assi le constatationes 
del presente studio non se trova de accordo con certe publicate reportos que 
monstra le origine ethnic como base de hyperglobulinemia e hypergammaglobuli- 
nemia. Secundo nostre constatationes in normal e adequatemente nutrite juvene 
adultos, le racia del subjecta non es un factor de interesse ab le puncto de vista 
del concentrationes de proteina in le sanguine. 


e 
‘ 
= | 


PAIN IN PEPTIC ULCER 


EXPERIMENTAL OBSERVATIONS ON THE FACTORS INVOLVED IN THE PAIN MECHANISM” 


By AntHony M. Kasicu, M.D. 


Harry D. Fein, M.D. 


AND 


AusTIN P. BOLEMAN, Jr., M.D. 


(From the Medical Service, Lenox Hill Hospital, New York, New York) 


THERE is no unanimity of opinion as 
to the exact cause of pain in peptic 
ulcer. Fifty years ago Bonniger? intro- 
duced hydrochloric acid into the stom- 
achs of patients with gastric ulcer and 
produced typical ulcer pain. Since this 
occurred in all cases of active ulcer, 
he suggested the use of this procedure 
as a test for ulcer of the stomach. Later, 
Carlson* and Dundon‘* in_ balloon 
studies showed that increased motility 
and increased intralumenal pressure of 
the stomach were synchronous with 
pain in ulcer. The divergent views of 
these early investigators set the stage 
for the controversy that has continued 
ever since. 

Palmer", in 1926, introduced 0.5% 
hydrochloric acid into the stomach and 
demonstrated that typical ulcer pain 
could be produced in every case of 
active peptic ulcer and furthermore 
that the pain could be relieved by as- 
piration of the gastric contents. He 
postulated, therefore, that the pain was 
caused by the chemical irritation of 
the pain fibers at the base of the ulcer, 
an opinion later confirmed by Bonney 
and Pickering'. The conclusions of 
these investigators that acid was the 
cause of pain confirmed everyday clin- 
ical experience that ingestion of food, 
taking of alkalis and vomiting were in- 


variably followed by relief of pain in 
uncomplicated ulcer. It is to be noted, 
as Pickering has stressed, that “these 
three events have one thing in common, 
namely, the removal of hydrogen ions 
from the stomach.” 

While the weight of experimental 
and clinical evidence is greatly in favor 
of the acid theory, there is still no 
agreement. Recently Hightower and 
Gambill® have demonstrated a positive 
correlation between specific types of 
antral contractions and the occurrence 
of pain in duodenal ulcer. Ruffin et al.", 
in a careful Roentgen and _ clinical 
study, have shown that the presence 
of acid barium in ulcer craters does 
not coincide with pain, but that pain 
was invariably present in conjunction 
with incoordinated antral peristalsis, 
with or without spasm being present. 
According to Quigley’? contractions of 
the stomach during fasting generally 
cause distress to the ulcer patient. 

Many studies have shown that anti- 
cholinergics diminish or abolish pain in 
many cases of ulcer (Kasich, Boleman 
and Rafsky’, Kirsner and Palmer’, 
Longino et al.®, Lyons and Grimson"? ). 
Whether this is the result of the action 
of these drugs on motility or on acid 
secretion has not been entirely clear. 
One of these agents, tricyclamol, has 


°*The tricyclamol used in this study was kindly supplied by Dr. William P. Colvin, Burroughs 


Wellcome & Co. 
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inhibited secretion and exhibited a 
marked suppressive action on motility. 
The latter action suggested that the 
drug could be utilized in the study of 
ulcer pain. All observers agree that pain 
in ulcer disease is caused either by 
excessive acidity or by abnormal motil- 
ity. Since the acidity of the gastric con- 
tents can be varied at will by intro- 
ducing hydrochloric acid into the stom- 
ach and since motility can be dimin- 
ished and in large doses abolished by 
tricyclamol, it was evident that we 
could control variables involved in 
the production of pain. To obtain 
further data on this subject it was 
decided, therefore, to study the effect 
of tricyclamol on patients with active 
ulcers in whom pain was produced by 
the introduction of hydrochloric acid 
into the stomach. 


Methods. Only hospitalized patients who 
were having spontaneous ulcer distress were 
included in the study. There were 39 patients 
with duodenal ulcer and 9 with gastric ulcer. 
To ensure objectivity, the nature of the 
procedure was not discussed with the patients. 
They were asked how they felt before and 
after gastric aspiration. If pain occurred on 
instillation of acid, they were asked to com- 
pare it to the pain they usually experienced 
and to note the effect of pain of the intra- 
venous injection of tricyclamol. 


TABLE 1.—RESPONSE OF PATIENTS 
WITH PEPTIC ULCER TO INTRAGAS- 
TRIC INSTILLATION OF N/10 HYDRO- 
CHLORIC ACID 


Result 
Diagnosis Number ‘Positive Negative 
Duodenal Ulcer 39 27 12 
Gastric Ulcer 9 6 3 


In patients who had been fasted for 8 hours, 
a Levin tube was introduced intranasally and 
the gastric content completely aspirated. The 
effect on pain was noted. Two hundred milli- 
liters of N/10 hydrochloric acid were put 
into the stomach through the tube. In most 
cases pain, similar to the spontaneous pain 


the patient had been having, was produced 
in 8 to 20 minutes. If the patient felt no pain 
after 20 minutes, an additional 200 ml. of 
acid were given. In 8 cases, while the patients 
were having pain, acid was withdrawn and 
the effect on pain was noted. When the 
pain had reached its maximum intensity, 10 
mg. tricyclamol was injected slowly into a 
vein. In many cases there was almost instanta- 
neous relief of pain. If no, relief was obtained 
in 5 minutes, another dose of 10 mg. was 
given. In the duodenal ulcer patients the 
dosage varied from 10 mg. to 20 mg., but 
4 patients with gastric ulcer received 40 mg. 
tricyclamol. To ensure that the gastric con- 
tents were maintained at a low pH, patients 
who obtained pain relief received additional 
instillation of acid. In those who had no 
relief of pain after tricyclamol, the gastric 
contents were aspirated and the effect on 
pain recorded. In 5 patients with duodenal 
and 4 with gastric ulcers, samples of gastric 
juices were withdrawn several times during 
the procedure and the pH noted. Twelve 
patients with duodenal and 3 with gastric 
ulcer who had no pain after instillations of 
acid were excluded from the study. 


Results. The effect of intravenous in- 
jections of tricyclamol upon pain pro- 
duced by instillation of hydrochloric 
acid varied according to the location 
of the ulcer. In all 27 cases of duodenal 
ulcer, pain was relieved (Table 2). In 
6 patients relief occurred while the 
needle was still in the vein. Once the 
pain was relieved by tricyclamol it was 
not possible to reproduce the pain upon 
further instillation of acid. The exact 
duration of relief could not be de- 
termined since for practical reasons 
the entire procedure was arbitrarily 
limited to 3 hours. In no cases did pain 
recur during the period of study. In 
the cases where samples of gastric con- 
tents were tested for acidity during 
the procedure, the pH varied from 1.0 
to 1.25, corresponding to 125 to 70 
clinical units. It is fair to assume, there- 
fore, that in all cases the gastric con- 
tents were highly acid. 

In patients with gastric ulcer almost 
an opposite effect was obtained (Table 
3). In 3 patients there was no change 
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in the pain produced by hydrochloric 
acid even when as much as 40 mg. of 
tricyclamol was given. In 2 patients 
there was slight diminution of pain, 
but typical ulcer distress continued. In 
one patient with pyloric ulcer there 
was complete relief of pain when tri- 
cyclamol was given (Table 4). 


TABLE 2.—EFFECT OF TRICYCLAMOL 
ON PAIN PRODUCED BY INSTILLA- 
TION OF HYDROCHLORIC ACID IN 
A CASE OF DUODENAL ULCER 


9:00 
9:05 


Epigastric burning and pain 

Tube introduced and gastric contents 
aspirated (pH 1.9) 

Pain gone 

200 ml. N/10 HCl instilled 

Slight pain 

Pain severe (pH 1.12) 

Gastric contents aspirated 

Pain gone 

200 ml. N/10 HC! instilled 

Slight pain 

Pain severe 

10 mg. tricyclamol 

Pain gone, slight dryness of mouth 
No pain; dryness of mouth 

No pain (pH 1.53) 

200 ml. N/10 HCl instilled 

No pain 

No pain; stomach contents emptied 
(pH 1.21) 


9:12 
9:15 
9:20 
9:32 
9:45 
9:50 
10:00 
10:10 
10:15 
10:18 
10:25 
11:00 
11:15 
11:30 
11:45 
12:00 


TABLE 3.—EFFECT OF TRICYCLAMOL 
ON PAIN BY INSTILLATION OF HYy- 
DROCHLORIC ACID IN CASE OF 
GASTRIC ULCER 


Patient having usual ulcer pain. 
Tube introduced and gastric contents 
aspirated (pH 2.0) 

Pain gone 

200 ml. N/10 HC! instilled 
Characteristic ulcer pain 

10 mg. tricyclamol LV. 

No change in pain 

Pain continues the same (pH 1.43) 
10 mg. tricyclamol LV. 

No change in pain, mouth very dry 
No change in pain 

20 mg. tricyclamol I.V. 

No change in pain, mouth very dry 
(pH 1.56) 

Pain continues; stomach aspirated 
Pain gone (pH 1.51) 
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Discussion. How can the different 
response in the cases of ulcers of the 
duodenum and those of the stomach be 
explained? The explanation lies, we 


TABLE 4.—EFFECT OF TRICYCLAMOL 
ON PAIN PRODUCED BY INSTILLA- 
TION OF HYDROCHLORIC ACID IN 
CASE OF PYLORIC ULCER 
9:00 Epigastric burning and distress. Stom- 

ach contents aspirated (pH) 7.7. 200 

ml. HCl instilled 

Typical ulcer pain 

Gastric contents aspirated 

Pain gone 

200 ml. HCl 

Characteristic pain 

10 mg. tricyclamol I.V. 

No pain 

No pain 

No pain, gastric contents aspirated 


SSSussssa 


believe, in the pharmacologic action 
of anticholinergic drugs on the muscu- 
lature of the upper gastrointestinal tract 
(Goodman and Gilman*). These drugs 
inhibit motility and tone of the body 
of the stomach, while causing spasm 
of the sphincters. The prompt disap- 
pearance of pain in duodenal ulcer 
when tricyclamol was given intra- 
venously is due to the fact that the 
acid which was bathing the ulcer and 
causing pain, was, because of the pro- 
duction of gastric atony and spasm of 
the pylorus by tricyclamol, prevented 
from reaching the ulcer. The suppres- 
sion of gastric and duodenal motility 
coincided with the cessation of pain, 
but this change in motility relieved the 
pain only because the acid was delayed 
in leaving the stomach. That this is the 
explanation is clear from the work of 
Woodward and Schapiro’. By using 
triple lumen tubes with two balloons 
these observers were able to make 
simultaneous pressure determinations 
of the stomach and of the duodenum 
while instilling hydrochloric acid into 
the duodenal bulb. By this method 
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they were able to maintain an adequate 
flow of acid and to control the pH in 
the ulcer area ensuring constant con- 
tact of the acid with the ulcer. Intra- 
venous injection of anticholinergics 
produced great depression in motility 
and tone, but as long as a pH 1.88 or 
lower was maintained in the ulcer 
area, pain was not relieved. 

In the patients with duodenal ulcer, 
the diminution in peristalsis and the 
coincident abolition of pain do not 
prove that pain was caused by spasm 
or abnormal motility. When acid re- 
mained in contact with the ulcer, pain 
continued, regardless of the state of 
motility. This was demonstrated by the 
results of the experiments with gastric 
ulcer. In these patients, once pain was 
produced by the instillation of acid, it 
could not be abolished even after 
tremendous doses of tricyclamol. This 
would seem to indicate that when acid 
of sufficiently low pH is in contact 
with an ulcer, pain will be produced, 
regardless of changes in tone and mo- 
tility resulting from the action of tri- 
cyclamol. 

The one patient with a gastric ulcer 
who obtained relief after tricyclamol 
had a pyloric ulcer. The position of the 
ulcer explains the effect tricyclamol 
has on pain. Just as in duodenal ulcer 
the spasm of the pylorus and atony of 
the stomach caused by the tricyclamol 
prevented acid from coming into con- 
tact with the ulcer. 

Summary and Conclusions. Pain was 
produced in 27 cases of duodenal and 
7 cases of gastric ulcer by instillation 
of N/10 hydrochloric acid into the 
stomach. When tricyclamol was given 
intravenously, all patients with duo- 
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SUMMARIO IN INTERLINGUA 


Dolores in Ulcere Peptic 
Observationes Experimental Relative al Factores Interessate in le 
Mechanismo de Dolor 


Dolores esseva provocate in 27 casos de ulcere duodenal e in 7 casos de ulcere 
gastric per le instillation de N/10 de acido hydrochloric ad in le stomacho. 
Quando tricyclamol esseva administrate per via intravenose, omne le patientes 
con ulcere duodenal experientiava un prompte alleviamento del dolores, durante 
que 6 inter le 7 patientes con ulcere gastric habeva nulle alleviamento. Es 
opinate que le causa del differentia in le comportamento de tricyclamol inter 
patientes con ulcere duodenal e patientes con ulcere gastric debe esser vidite in 
le differente implicationes in le duo categorias de patientes in le profunde effecto 
suppressive exercite per le agente anticholinergic super le motilitate e le 
mechanismo vacuatori del stomacho. Ben que le duo typos de ulcere esseva 
exponite a acido con le mesme pH, tricyclamol—per causar atonia del stomacho 
e spasmo del pyloro—preveniva le contacto de adequate concentrationes del 
acido con le ulceres duodenal. In iste casos, per consequente, le dolores 
esseva alleviate. Del altere latere, in patientes con ulcere gastric, le atonia del 
stomacho non preveniva le contacto del acido con le ulcere, e le dolores 
continuava. 

Nostre resultatos supporta de novo le theoria que le dolores de ulcere es le 
resultato de un irritation per acido hydrochloric. Quando acido esseva in contacto 
con le ulcere, dolor esseva presente. Quando contacto de acido con ulcere 
esseva prevenite, nulle dolor esseva presente. Iste conclusiones es in disaccordo 
con illos de Ruffin e su collaboratores qui non succedeva a producer dolores 
mesmo quando le roentgenogramma demonstrava que crateres ulcerose esseva 
replenate de un mixtura de acido e barium. Le sol explication que nos pote 
offerer es que acido mixte con barium non possede le mesme potentia irritatori 
como acido a pH comparabile in forma de solution. I] pare possibile que le 
presentia de particulas de barium in le crateres exerce un effecto protectori e 
preveni le contacto del acido con le exponite terminos de nervo al base del ulcere. 
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: Washington, D.C.) 


We became interested in hyper- 
globlinemia in healthy persons as a 


part of a broader study dealing with, 


the effect of training conditioning and 
competitive intercollegiate sports on 
plasma proteins. Investigators (Com- 
ens’, Vera and Roche®) have reported 
that an ethnic basis exists for elevated 
concentration of plasma globulins, es- 
pecially gamma globulin in presumed 
healthy persons. According to Comens? 
hypergloblinemia is a characteristic 
feature of American Negroes. He noted 
in particular that the subjects investi- 
gated had elevated gamma globulin. 
Other workers (Holmes et al.*, Rein- 
hold, Rawnsley and Yonan’), cited by 
Comens, found the gamma fraction in 
Negroes from Africa, South America 
and the United States to be higher 
than in comparable white persons. 
Vera and Roche® studying a mixture of 
races in Caracas observed that the 
average concentrations of gamma glob- 
ulins was above the level usually given 
as the upper limit of normal. 

Since our investigation on the effect 
of chronic exercise on plasma proteins 
in college athletes was concerned with 


Negro men, we wish to report our 


findings. 


Material and Methods. Athletes studied 
were all members of the varsity swimming 
team at Howard University. All participants 
were certified by the University Health Ser- 
vice as being in good health and physiological- 
ly sound. 

Swimmers followed a training, conditioning 
and competitive program characteristic of 
competitive swimming regimens in institutions 
of higher learning in the United States. Obser- 
vations on these men were made over a 
period of 14 months. The experimental de- 
sign included 3 intervals, namely (1) pre- 
season, (2) training-conditioning-competitive 
season and (3) post-season. 

Comparisons were made with electrophor- 
etic data obtained from 27 white students at 
George Washington University. 

Blood samples on the swimmers were 
drawn monthly. Serum specimens were sep- 
arated by paper electrophoresis using the 
Spinco Model R Paper Electrophoresis Sys- 
tem, procedure B8. 


Results. Comparative results are 
summarized in Table 1. “Normals” in 
Table 1 were obtained from a report 
by Ehrmantraut*. On the 7 swimmers, 
84 paper electrophoretic analyses were 
completed and 27 analyses were made 
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on 27 George Washington University 
students. 

Discussion. Our data obtained on 
healthy Negro men are clearly at vari- 
ance with Comens*. We found no sig- 
nificant difference in any of the major 
plasma protein fractions and certainly 
not hypergloblinemia or hypergamma- 
globinemia. 


“normals” in the Comens study and that 
used in this study are quite similar. 
Thus the factor or factors that may 
have caused such divergence of results 
are obscure at present. 

Electrophoretic data obtained from 
these athletes compared favorably with 
paper electrophoretic data on “normals” 
obtained in the Department of 


TABLE 1.—DISTRIBUTION OF PROTEIN FRACTIONS IN NORMAL INDIVIDUALS 
DETERMINED BY PAPER ELECTROPHORESIS (% OF TOTAL AREA) 


Serum Normals 
Protein r 
Fractions Mean 


Albumin 59.2 


Range 
47-71 
Alpha-1 4.1 2.7-5.8 
Alpha-2 8.4 5.1-12.0 


Beta 


Globulins 


4.5-15.7 


Gamma 11.3-24.0 


A/G Ratio 1.46 
*Data supplied as listed by Dr. Harold Orvis. 


Comens compared normal white hos- 
pital personnel with 14 Negro police- 
men from the St. Louis, Missouri, 
Police Department. Forty-eight paper 
electrophoretic analyses were carried 
out using the horizontal strip method 
and the Spinco analyzer for fractional 
interpretation. Studies were also made 
on white and Negro hospitalized pa- 
tients. 

In our study, 7 healthy Negro college 
students, varsity swimmers, were inves- 
tigated over a period of 14 months. 
During the study 84 electrophoretic 
analyses were made. Serum specimens 
were separated by paper electrophore- 
sis using the Spinco Model R Paper 
Electrophoresis System, procedure B®. 

Basically it appears that determina- 
tions by paper electrophoresis for the 
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Medicine, Infectious Disease Section, 
Howard University College of Medi- 
cine. Data from the latter likewise 
follow the mean schedule for normals 
shown in this report. Both the equip- 
ment and methods used in this study 
and investigations conducted by the 
Infectious Disease Section are identical. 
Thus from Table 1 it can be seen that 
the mean results for the athletes are 
well within the accepted “normals” for 
healthy adults in the United States re- 
gardless of ethnic origin. 

Not only did our findings compare 
favorably with “normals” reported by 
Ehrmantraut® and Lederer® but they 
compared equally well with electro- 
phoretic serum protein values obtained 
from the white student population 
(Table 1) at George Washington Uni- 
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versity. Students involved in the latter 
study were healthy men whose average 
age was 29 years while the average of 
the Howard University students was 20 
years. The difference in age is appar- 
ently of no consequence. Jencks, Smith 
and Durrum® have reported that after 
15 years, age ceases to be a factor in 
plasma protein concentrations. 

The George Washington data was 
not drawn from an athletic population. 
However this fact is of no significance 
in the present comparison. Our data 
indicate that graduated training, con- 
ditioning and competitive regimens do 
not have a chronic effect on blood pro- 
tein fractions in normal, healthy and 
adequately nourished young men. 

Diet analyses of the athletes revealed 
that they ate a standard mixed diet 
composed of approximately 16% pro- 
tein, 41% fat and 43% carbohydrate. The 
percentage composition is in agreement 
with what is considered to be a typical 
“average American diet” (Brown and 
Page’). Average daily caloric intake, 
2660 calories, though conservative for 
the swimming athletes, was sufficient to 
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maintain body weight. The men were 
not on a “training table” but had all 
meals at home except when traveling. 
Vera and Roche® tend to suspect some 
quantitative or qualitative difference 
in dietetic habits as the important fac- 
tor in hypergammaglobinemia. We are 
inclined to agree with this view rather 
than that which suggests that an ethnic 
basis exists for elevated globulin in 
healthy subjects free from infection. 
Summary. Comparison of paper elec- 
trophoretic data obtained from healthy 
Negro college men with similar data 
from George Washington students 
(white) and published “normals” 
showed no significant differences in 
any of the 5 major protein fractions. 
Globulin fractions, gamma in particular, 
were notably similar. Thus the findings 
of the present study are at variance 
with certain published reports showing 
ethnic origin as a basis for hyperglob- 
linemia and hypergammagloblinemia. 
According to our findings in healthy 
and adequately nourished young men, 
race is not a factor as far as blood pro- 
tein concentrations are concerned. 
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New York, New York) 


In the treatment of both the obese 
hypertensive and the obese cardiac, 
management of the obesity is of pri- 
mary importance in the programs of 
therapy the clinician might institute. 
There is abundant evidence that people 
who are overweight have a_ higher 
incidence of heart disease, and have 
higher average blood pressures than 
those whose weight is normal (Levy 
et al.®, Martin", Master et al.1*). There 
is little doubt that obesity is associated 
with an increased incidence of a larger 
number of the pathologic processes 
present in the hypertensive and the 
cardiac, and even less doubt that 
weight reduction to normal or below 
normal weights reverses many, but not 
all, of these aggravating factors. It 
would seem unreasonable to treat a 
mild or moderate hypertensive patient, 
or a decompensated cardiac, without 
also attempting to institute a stringent 
regimen of weight reduction. By such 
reduction, the physician might well 
ameliorate considerably the specific 
symptoms and signs which would re- 
spond only temporarily if the patient 
were to remain in the obese state. 


Unfortunately, weight reduction of 
the patient afflicted with exogenous 
obesity is difficult to attain even in the 
absence of cardiovascular disease; 
these difficulties are compounded by 
the limitations placed on the use of 
anorexigenic agents in the treatment of 
the cardiac and hypertensive patients. 
Some work has already been done 
(Roberts'*?) in the therapy of obese 
hypertensive patients with dextro- 
amphetamine, and it was noted that, 
rather than showing a pressor effect, 
the hypertensives treated with this 
preparation experienced no change in 
blood pressure incidental to a loss of 
weight. It was concluded in that study 
that the drug was “not contraindicated 
in patients suffering from benign hy- 
pertension.” 

The following investigation was 
therefore conducted in order to de- 
termine the incidence of side-effects 
and safety of usage of another anor- 
exigenic agent in hypertensive and 
cardiac patients. Phenmetrazine, a com- 
pound chemically different from, but 
pharmacologically related to dextro- 
amphetamine, has been demonstrated 
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to maintain a potent anorexigenic effect 
without pressor, cardio-acceleratory or 
myocardial irritating effects ( Berneike?, 
Rostalski!®, Szenas and Pattee??, 
Thomae and Wick**). It is not the pur- 
pose of this study to determine the 
anorexigenic properties of the drug: 
this function has been well documented 
in the other papers ( Barnes', Canadell*, 
Fazekas, Ehrmantraut and Kleh®, Feld- 
man, Alberton and Craig*, Gelvin, 
McGavack and Kenigsberg’, Leith and 
Beck®, Martel’, Natenshon", Ressler™, 
Rossman, Beyers and Merlis'®). Rather, 
the investigation was conducted solely 
to determine whether the drug pro- 
duced significant cardiovascular effects 
in subjects with hypertension and heart 
disease. This work was specifically in- 
tended to investigate further the pre- 
vious observations reported by Euro- 
pean investigators (Berneike?, Mer- 
tens'*, Spitzbarth, Gersmeyer and 
Bauer”? ). 


Method. The program was divided into 
two parts: 

a) The acute cardiovascular effects of 
phenmetrazine were studied in 14 patients. 
Eight of these patients were normotensive 
and without heart disease, 5 had well-docu- 
mented hypertension, and one had chronic, 
inactive, rheumatic heart disease with mitral 
stenosis and insufficiency, and chronic atrial 
fibrillation. Electrocardiographic and blood 
pressure controls were obtained at_ rest, 
followed by continuous electrocardiographic 
monitoring by an oscilloscope and frequent 
electrocardiographic and blood pressure re- 
cordings during and following intravenous ad- 
ministration of phenmetrazine and dextro- 
amphetamine. At the start of each experiment, 
standard electrocardiographic leads were ap- 
plied to all four extremities, and an infusion 
of 5% glucose was started and allowed to drip 
slowly into the left antecubital vein. Blood 
pressures were recorded during the period of 
observation according to the recommendations 
of the American Heart Association (Bordley 
et al3), with complete disappearance of 
the blood pressure sounds being used as the 
diastolic level. Blood pressures were taken 
with a standard mercury sphygmomanometer 
from the right arm. The patient was main- 
tained in a comfortable, supine position, and 


room noise and temperature were kept con- 
stant. Intravenous doses of the test drugs 
were given over the course of one minute 
into the infusion tubing, without the patient 
being aware of it. 

In 5 of the normotensive patients without 
heart disease, the effects of phenmetrazine 
were compared with those of dextro-amphet- 
amine at one-fifth of the dose (mg. for mg.), 
and in the remaining 3, the effects of re- 
peated intravenous doses of phenmetrazine 
were observed. A similar study, utilizing phen- 
metrazine in 5 hypertensives, and in the pa- 
tient with atrial fibrillation and heart disease, 
was also carried out. 

b) Chronic studies of the effects of phen- 
metrazine were conducted in 12 obese hy- 
pertensive patients over a period of 6 weeks 
to 21 months, with frequent blood pressure 
determinations, weights, clinical examinations, 
chest roentgenograms, urinalyses, renal func- 
tion tests, peripheral blood counts, and elec- 
trocardiograms. The phenmetrazine was ad- 
ministered orally, in standard dosage of 25 
mg. one hour before each meal. A specific 
reducing diet was not given to these patients, 
but each patient was verbally requested to 
eat small, well-balanced meals. Because of 
the severity of their hypertension, 4 of the 12 
patients were receiving hypotensive drugs, 
but these patients were observed on control 
periods (at least 2 months) on these drugs 
before phenmetrazine therapy was instituted. 
A placebo control period of at least 4 months’ 
duration with weekly or bi-monthly examina- 
tions was arbitrarily observed in the remain- 
ing 8 patients. In the first 2 months of this 
initial control period, a placebo of 50 mg. of 
ascorbic acid was prescribed three times daily, 
and in the latter 2 months, 400 mg. of mepro- 
bamate was given three times daily. At the 
time of institution of the phenmetrazine ther- 
apy, the patients were informed that the “new 
drug would help to depress the appetite.” 
Symptomatically, the patients were observed 
for the presence of angina, syncope, head- 
aches, palpitations, insomnia, nervousness, 
epigastric distress, and lethargy. 


Results. a) ACUTE CARDIOVASCULAR 
EFFECTS. In the dosages of phenmetra- 
zine used in the 8 normotensive sub- 
jects (10 to 25 mg. of the drug given 
intravenously over the course of one 
minute), the systolic and diastolic 
blood pressures both rose on an aver- 
age of 20 mm. of mercury, and gradu- 
ally fell to pre-administration levels in 
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the course of one to one and a half 
hours. Concurrently, there was a transi- 
tory, mild, relative bradycardia, with 
a drop in the pulse rate of approxi- 
mately 5 to 10 beats per minute, lasting 
5 to 10 minutes. The pulse rate there- 
after returned to control rates. The 
latter effect was interpreted as a transi- 
tory, mild, pressor receptor response 
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with short-term vagal tonic effect (Fig. 
1). Intravenous dosages of phenmetra- 
zine repeated in one hour produced 
essentially the same results. A similar 
effect was produced by one-fifth of the 
dose (mg. for mg.) of dextroamphet- 
amine (Fig. 1). 

When phenmetrazine was adminis- 
tered at 30-minute intervals, a stepwise 
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“additive” effect was noted, and the 
diastolic blood pressure rose on an 
average of 7 mm. of mercury per dose, 
whereas the systolic blood pressure 
rose an average of 10 mm. of mercury 
per dose (Fig. 2). In no instance was 
there a significant rise in the pulse 
rate in any of these observations, nor 
were there any electrocardiographic 
changes of note. Oscillographic moni- 
toring revealed no premature beats or 
other evidences of increased myocardial 
irritability. There were no symptomatic 
complaints whatsoever. Following com- 
pletion of each study period, queries 
as to the presence of palpitations, pre- 
cordial distress, increased nervousness, 
or headache revealed no incidence of 
these symptoms. 

The studies conducted in the 5 hy- 
pertensive individuals were of interest, 
in that two types of vascular reactivity 
were noted. One pattern, manifested by 
2 of the hypertensive individuals, re- 
vealed a potent pressor effect, with a 
rise in the systolic and diastolic blood 
pressures analagous to the changes 
seen in the normotensive individual 
(Fig. 3). The stepwise “additive” ef- 
fect was noted, but was enhanced 
somewhat when compared to that 
noted in the normotensive patients, 
being a rise of about 10 mm. of mercury 
in the diastolic levels and about 30 
mm. of mercury in the systolic levels 
for each dosage of phenmetrazine (ad- 
ministered at 30-minute intervals). 
This pressor effect lasted for a more 
prolonged period of time, with a 
marked effect present 75 minutes after 
the last dose, and a mild effect still 
present 225 minutes after the last dose 
of phenmetrazine. There was no change 
in the pulse rate, or P-QRS-T com- 
plexes, nor was there evidence on the 
electrocardiogram or oscilloscope of 
any myocardial irritability. 

The other pattern of reactivity, noted 
in 3 of the hypertensive individuals, re- 
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sulted in no appreciable change in 
the pulse, blood pressure, or electro- 
cardiograms in these patients (Fig. 4). 
Repeated intravenous dosages of phen- 
metrazine revealed no evidence of the 
previously noted stepwise “additive” 
effect. Observations made 80 minutes 
after the last dosage of phenmetrazine 
revealed no change in this effect. In 
these 3 patients, a more pronounced 
stability of the diastolic blood pressure 
was observed (Fig. 4). In one case 
(Fig. 4), rare premature ventricular 
beats were noted before and _ after 
administration of the drug. These pre- 
mature beats did not increase in fre- 
quency after drug administration. 
Follow-up clinical observations of all 
of the hypertensive patients 24 hours 
after the studies revealed no conse- 
quences or sequelae which could be 
attributed to the drug. 

The final study was performed with 
a patient with advanced rheumatic 
heart disease, chronic congestive heart 
failure, and chronic atrial fibrillation. 
This patient received slightly higher 
repeated intravenous doses (15 mg.) 
of phenmetrazine (Fig. 5), and mani- 
fested the same pressor effects as did 
the normotensive individuals with nor- 
mal sinus rhythm. There was no in- 
crease in the ventricular response, nor 
was there any change in the form of 
the ventricular complex of the electro- 
cardiogram. In fact, there was an initial 
decrease in ventricular rate similar to 
that observed in patients with normal 
sinus rhythm. 

b) curonic stupiEs. Tables | and 2 
list the results of the studies of oral 
phenmetrazine administered to obese 
patients in the hypertension clinic. 
These patients were chosen as a “cross 
section” of the types of patients one 
might encounter in the treatment of 
obese hypertensives. For this reason, 
those persons with numerous neurotic 
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. 4—Blood pressure and pulse following intravenous phenmetrazine at 30-minute intervals in a hypertensive male. 
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complaints were purposely included in 
the study. 

The periods of administration varied 
from 1 to 21 months, the average 
length of administration being 7.2 
months. Only 3 patients revealed blood 
pressure elevation (Cases 2, 4 and 10), 
and these patients were chosen as sub- 
jects because of their numerous pre- 


existing neurotic complaints. All other 
patients showed significant drops in 
their blood pressures as their weight 
reduced, and showed no significant 
changes in their pulse rates. Those pa- 
tients with angina showed no increase 
in the severity or frequency of the 
angina during drug administration, 
and several patients claimed marked 
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increase in sense of well-being, as is 
often noted during therapy with one of 
the “psychamine” drugs. Significant 
subjective side-effects were noted in 
the 4 patients whose complaints before 
drug administration labeled them as 
having “many neurotic complaints” 
(Cases 1, 2, 4 and 10). One of these 
patients (Case 1) revealed resolution of 
these symptoms when placed on a 
placebo tablet which tasted and looked 
exactly like the phenmetrazine tablet 
used; re-administration of the phen- 
metrazine reproduced the symptoms. 
This patient was on the drug 11 months 
before the symptoms appeared, but 
thereafter the symptoms were directly 
proportional to the administration of 
the drug. It is interesting to note that 
this patient showed no blood pressure 
elevation. 

Discussion. It is evident from the 
acute studies that phenmetrazine does 
produce a pressor effect in the normo- 
tensive individual, which is about one- 
fifth as potent as that noted with dextro- 
amphetamine (mg. for mg.). It is also 
evident that phenmetrazine produces 
no cardio-acceleratory or cardiac irri- 
tating phenomena, nor does it produce 
any adverse symptomatology in either 
the normotensive or the hypertensive 
individual. The two definite and dis- 
tinct patterns of reactivity noted in 
the hypertensive group are of great 
interest, and might possibly be related 
to the presence of either “fixed” or 
“labile” types of hypertension. Although 
hypertension has often been studied 
from the point of view of its response 
to vasodepressor drugs, it has seldom, 
if ever, been studied in relation to 
pressor phenomena. The results of this 
study are interesting from this point of 
view, and further clinical study of this 
phenomenon might be indicated. 

An interesting finding is that the 
phenomenon of tachyphylaxis demon- 
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strated with both amphetamine and 
phenmetrazine in the dog (Thomae and 
Wick**), does not occur in humans 
with intravenous doses. Thus, instead 
of a falling off or reversal of the pressor 
effect with repeated doses, in normal 
humans and certain hypertensives, re- 
peated doses produce step-wise ele- 
vations of the blood pressure. Our find- 
ings do agree with the observations in 
dogs that intravenous phenmetrazine 
does not produce abnormalities in 
the electrocardiogram (Pallotta and 
Ward"). 

The pattern of reaction of the one 
patient with atrial fibrillation was in- 
teresting, but no definitive conclusion 
can be drawn from this single study. 
The lack of adverse reactivity seems to 
indicate relative safety in administer- 
ing the drug to patients with this con- 
dition. Since this study was completed, 
phenmetrazine has been administered 
orally to 2 patients with chronic atrial 
fibrillation with no adverse effect. 

The safety of oral administration of 
phenmetrazine to a cross-section of 
hypertensive obese patients is mani- 
fest. Subjective side-effects can be ex- 
pected in those patients with numerous 
pre-treatment neurotic complaints. The 
side-effects noted were no more fre- 
quent than those seen in its use in 
normotensive, obese individuals. Al- 
though the anorexigenic effects of the 
drug were not discussed in this paper, 
they have been throughly investigated 
by others ( Barnes', Canadell*, Fazekas, 
Ehrmantraut and Kleh*®, Feldman, 
Alberton and Craig*, Gelvin, McGavack 
and Kenigsberg’, Leith and Beck’, 
Martel’®, Natenshon"™, Ressler’, Ross- 
man, Beyers and Merlis'*). Therefore, 
it appears that phenmetrazine is indi- 
cated as a useful adjunct in the notori- 
ously difficult task of reducing the 
obese hypertensive. 

Conclusions. 1. Intravenous phen- 
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metrazine (10 to 25 mg.) produced 
mild transient (5 to 10 minutes) eleva- 
tions of blood pressure without the 
appearance of cardio-acceleratory or 
irritating effects. 

2. Long term oral administration 
(one to 21 months) of phenmetrazine, 
25 mg. three times daily, to a group 
of hypertensive patients, did not pro- 
duce significant changes in the blood 
pressure of the group as a whole or 
other undesirable cardiovascular effects 


April, 1961 


while providing decrease in appetite 
and resultant weight loss. 

3. It is suggested that the benefits 
of reduction in weight that may be 
effected with the aid of an anorexic 
agent such as phenmetrazine in obese 
patients with cardiovascular disease, 
outweigh any conventional objections 
to its use. In practice, obese cardiac 
and hypertensive patients show no ad- 
verse effects from phenmetrazine in 
therapeutic dosage. 
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Tue use of phonocardiograms to aid 
in the diagnosis of mitral stenosis has 
been reported in numerous papers 
(Donnley, Maha and Orgain*, Gordon 
et al.’, Kelly®, Steinseiz et al.1, Strober, 
Martirez and Kelly”, Weissler, Leonard 
and Warren’, Wells!®). It has been 
considered of special value in cases in 
which the murmur was atypical, dis- 
turbed by atrial fibrillation or sup- 
pressed by severe congestive failure. 
This technique has detected a prolong- 
ation of the Q-Ist heart tone interval 
in patients with mitral stenosis who 
are in sinus rhythm. The prolongation 
has been attributed to the longer time 
required by the left ventricle to de- 
velop a pressure sufficient to close the 
mitral valve in the presence of an ele- 
vated end-diastolic pressure in the left 
atrium. 

Kelly and his associates*:!* have indi- 
cated that the prolongation of the Q-Ist 
heart tone interval over 0.07 sec. is 
substantial evidence of mitral stenosis. 
However, subsequent articles (Sutton, 
Little and McClung’*, Weissler, Leon- 
ard and Warren") have reported that 
the Q-Ist heart tone interval may be 


prolonged also in certain hypertensive 
patients and in patients who were 
placed under general anesthesia using 
diethyl ether (Sutton, Little and 
McClung"). 

It appears that a prolongation of the 
Q-lst heart tone interval may not be 
specific for mitral stenosis in patients 
who are in sinus rhythm. Since it 
seemed plausible that other conditions 
which might damage the myocardium 
could prolong the Q-Ist heart tone 
interval, several groups of patients with 
different types of organic heart disease 
were studied. It is the purpose of this 
paper to present data indicating that, 
in conditions other than mitral stenosis, 
the Q-Ist heart tone interval may be 
prolonged. 


Methods and Material. The subjects used 
in this study fell into four groups. 

Group 1 consisted of 23 patients (age 43 to 
81) who had suffered myocardial infarction. 
Only patients with definite clinical histories 
and electrocardiographic evidence of infarc- 
tion were included in the study. None of 
the patients was in congestive failure at the 
time of the study although several were tak- 
ing digitalis preparations. There was no 
other clinical disease apparent in these pa- 


°This project was supported by a research grant from the Chicago Heart Association. 
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tients. The duration from the time of infarc- 
tion to the study varied from one week to 
6 years. Most of the patients had suffered 
their infarction during the previous 2 years. 

Group 2 was composed of 34 patients with 
hypertensive heart disease. Their ages’ ranged 
from 34 to 74 years. Several of these patients 
were in congestive failure at the time of their 
tracings. 

Group 3 contained 9 patients (age 51 to 
72) with clinical findings compatible with 
aortic insufficiency. None of these patients 
was in failure at the time of the examination. 

Group 4 consisted of 14 normal white male 
subjects (age 17 to 25). These patients had 
no history of cardiovascular disease or cardiac 
findings on physical examination. They were 
used as controls. 

Patients with bundle branch block (Braun- 
wald and Marrow? ), mitral stenosis and atrial 
fibrillation were excluded from this study. 

Simultaneous electrocardiograms, phonocar- 
diograms and carotid pulse pressure waves 
were recorded in all patients. All tracings were 
taken with the patient in the supine position 
and at complete bed rest using a Sanborn 
twin beam photographic recording machine. 
The tracings were made at both 25 and 75 
mm. per sec. on each patient to increase the 
accuracy of time measurements. 

The following measurements were recorded: 

1. Q-Ist heart tone interval: defined as the 

interval between the onset of the Q 
wave and the first of the major deflec- 
tions of the 1st heart tone. This interval 


represents the time from the first evi- 
dence of ventricular depolarization until 
the pressure in the left ventricle exceeds 
the end-diastolic atrial pressure, thereby 
closing the mitral valve. 

. Ist heart tone- carotid rise interval: de- 
fined as the interval between the lst 
of the major deflections of the 1st heart 
tone and the beginning rise of the caro- 
tid pulse wave. This period approxi- 
mates the isometric contraction time of 
the left ventricle. 

3. Carotid pulse pressure rise—2nd heart 
sound: defined as the interval from the 
beginning of the carotid rise to the first 
of the major deflections of the 2nd heart 
sound, This interval represents the time 
required for the ejection phase of left 
ventricular systole. 


to 


Results. The results are presented in 
Table 1. Note that the Q-Ist tone inter- 
val was prolonged in patients with hy- 
pertensive cardiac disease, prior myo- 
cardial infarction and especially in pa- 
tients with aortic insufficiency. The 
degree of prolongation bore no rela- 
tionship to severity of the hypertension 
or to the age and site of the infarction, 
or to the age of the patient, or degree 
of aortic insufficiency. The Ist-heart 
tone-carotid rise interval, approximat- 


TABLE 1 
Myocardial Aortic 
Normals Hypertensives Infarctions Insufficiency 
Number of Pts. 14 34 23 9 
R-R’ ‘ .967 .830 .818 .810 
Q-1st Heart Tone 
Mean 0.055 0.064 0.071 0.075 
S.D. +0.0082 0.011 0.014 0.0083 
Range 004— 0.045 — 0.050 — 0.065 — 
0.07 0.100 0.095 0.095 
lst Heart Tone 
to Carotid Rise 
Mean 0.067 0.062 0.064 0.043 
S.D. +0.01 0.014 0.023 0.0175 
Range 0.05— 0.040 — 0.025 — 0.025 — 
0.085 0.100 0.130 0.070 
Carotid Rise to 
2nd Heart Tone 
Mean 0.249 0.245 0.246 0.245 
S.D. +0.021 0.041 0.028 0.234 
Range 0.210 — 0.195— 0.200 — 0.210 — 
0.315 0.295 0.315 0.300 
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ing the isometric contraction time of 
the left ventricle, was normal in pa- 
tients with hypertension and myocar- 
dial infarctions but was grossly short- 
ened in patients with aortic insuffi- 
ciency. The period of total ejection, as 
measured by the onset of the carotid 
rise to the 2nd heart tone interval, was 
normal in all conditions presented. 

Discussion. The mean values and 
range for the Q-1st heart tone intervals 
in the normal patients used in this 
study are consistent with the values 
reported by Braunwald*, Weissler, 
Leonard and Warren and _ others 
(Donnley, Maha and Orgain®, Steinseiz 
et al.1!). While the values remain be- 
low those suggested by Kelly as being 
diagnostic of mitral stenosis, they are 
definitely higher than the normal range 
by some authors*:'”. Kelly and 
his group, using 100 patients with some 
form of organic heart disease but no 
mitral stenosis, found a mean of 0.04 
sec. (+ 0.01 sec.). His range of 0.02 
to 0.06 sec. is below that reported by 
most groups. 

Braunwald and Marrow’, using trans- 
bronchial left heart catheterization in 
patients without mitral stenosis, have 
shown that the Ist heart sound is syn- 
chronous with the rise in the left intra- 
ventricular pressure. In patients with 
mitral stenosis, however, the Ist heart 
sound appeared after the onset of rise 
of the intraventricular pressure. In 18 
of the 23 patients with myocardial in- 
farction used in this study, there was 
a definite prolongation of the Q-Ist 
heart tone interval. The dangers ac- 
companying left heart catheterization 
in patients who have suffered myocar- 
dial infarction prevented further in- 
vestigation into the cause of the pro- 
longation using this technique. It would 
appear that the delay in onset of the 
Ist heart tone in patients with myo- 
cardial infarction may be due to either 
a delay in transmission of the electrical 


impulse through the damaged myocar- 
dium or a more gradual rise in the 
intraventricular pressure as compared 
to the gradient in the normal heart. 

Since there was no means of evalua- 
tion of the amount of myocardial tis- 
sue involved in each infarction, a rela- 
tionship between the amount of muscle 
damage and the length of the isometric 
contraction time could not be estab- 
lished. However, the isometric contrac- 
tion time, as measured by the Ist heart 
tone to carotid rise interval was not 
increased in these patients. In one pa- 
tient, who had had two and possibly 
three myocardial infarctions, the iso- 
metric contraction time was increased 
to 0.130 sec. The possibility that this 
prolongation was due to a loss of 
muscle mass following several infarc- 
tions might be considered. It can be 
seen that the mean period of ejection 
in patients with myocardial infarction 
was not increased. 

The Q-Ist heart tone interval pro- 
longation seen in 28 of the 34 hyper- 
tensive patients is in agreement with 
the findings of Weissler, Leonard and 
Warren". There was no correlation be- 
tween the Q-Ist heart tone interval 
and the degree of hypertension. 

There was no prolongation of the 
isometric contraction time or total ejec- 
tion time in these hypertensive patients. 
This indicated the ability of the hyper- 
trophied left ventricle to eject an ade- 
quate stroke volume in a normal pe- 
riod against an increased pressure, al- 
though there was a grossly prolonged 
period of excitation. 

The marked prolongation of the Q- 
lst heart tone interval in the 9 cases 
of aortic insufficiency was similar to 
that seen in systemic hypertension. 
This group of patients represents an- 
other type of lesion in which prolonga- 
tion of the Q-Ist heart tone interval 
may be observed. 
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All patients with aortic insufficiency 
had a short isometric contraction time. 
These results have been observed in 
animals by Wiggers'® and Moscovitz 
and Wilder’®. 

Summary. Several intervals (Q-Ist 
heart tone, Ist heart tone-carotid rise, 
and carotid rise-2nd heart tone) were 
measured in patients with myocardial 
infarction, hypertensive heart disease, 
and aortic insufficiency as well as in a 
group of healthy young subjects. None 
of the patients had bundle branch 
block, mitral stenosis or atrial fibrilla- 
tion. Congestive failure was absent 


except in several of the hypertensive 
patients. 

The Q-Ist heart tone interval was 
prolonged in the patients with myo- 
cardial infarction, hypertension, and, 
especially, in those with aortic insuff- 
ciency. The Ist heart tone-carotid rise 
interval was normal in the first two 
groups, but shortened in those with 
aortic insufficiency. The carotid rise- 
2nd tone interval was normal in all 
three conditions. 

Prolongation of the Q-Ist sound 
interval is not a finding specific for 
mitral stenosis with normal _ sinus 


rhythm. 
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SUMMARIO IN INTERLINGUA 


Le Intervallos de Tempore del Cyclo Cardiac in Plure Formas de Organic 
Morbo Cardiac, Non Incluse Stenosis Mitral 


Plure intervallos (ab Q ad prime sono cardiac, ab prime sono cardiac ad 
ascendita carotic, e ab ascendita carotic ad secunde sono cardiac) esseva 
mesurate in patientes con infarcimento myocardial, morbo cardiac hypertensive, 
e insufficientia aortic e etiam in un gruppo de juvene subjectos normal. Nulle 
del patientes habeva loco de branca, stenosis mitral, o fibrillation atrial. Disfalli- 
mento congestive esseva absente excepte in plures del patientes hypertensive. 

Le intervallo ab Q ad prime sono cardiac esseva prolongate in le patientes con 
infarcimento myocardial, hypertension, e—specialmente—insufficientia aortic. Le 
intervallo ab prime sono cardiac ad ascendita carotic esseva normal in le prime 
duo gruppos sed reducite in le gruppo con insufficientia aortic. Le intervallo ab 
ascendita carotic ad secunde sono cardiac esseva normal in omne le tres 
conditiones. 

Prolongation del intervallo ab Q ad prime sono cardiac non es un constatation 
specific pro casos de stenosis mitral con normal rhythmo sinusal. 
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CoRTICOSTEROWS are sometimes used 
in the therapeutics of ophidiasis. The 
present investigation was initiated to 
determine how the LD; 9 in mice of 
Ancistrodon contortrix venom could be 
altered by methylprednisolone sodium 
succinate and hydrocortisone acetate. 

In 1951, Cluxton* reported obtaining 
marked clinical improvement in a pa- 
tient bitten by a copperhead following 
treatment with ACTH. Hoback and 
Green® noted a decrease of morbidity 
in 3 patients bitten by copperheads and 
treated with cortisone or corticotropin 
and with antivenin, as compared with 
11 others who had not received a corti- 
costeroid. 

In their report on 11 copperhead 
bites, one timber rattlesnake bite and 
3 bites by unidentified snakes, Wood, 
Hoback and Green!” concluded that in 
Grade I venenation neither cortisone 
nor ACTH accelerated the recovery of 
the patient; in Grade II venenation cor- 
ticotropin did not arrest local tissue 
reaction or edema, prevent elevation 
of temperature, or lessen pain. Never- 
theless, it was the impression of the 
physicians in attendance that there was 
a reduction in the morbidity of their 
patients. In the cases of Grade III 
venenation, cortisone and ACTH 


*Supported in part by research contract NR 163-433 with the Office of Naval Research. 


helped control a severe angioneurotic 
edema and urticaria in one patient, and 
in another where the patient was ex- 
tremely sensitive to horse serum, 
ACTH, cortisone, oxygen, blood trans- 
fusions, intravenous solutions, external 
heat, vitamin K, antihistaminics and 
other supporting measures were cred- 
ited with saving the patient's life. 

As stated by Wood, Hoback and 
Green!” Grade I venenation is minimal 
venenation: the patients have a history 
of suspected snake bite plus localized 
signs including the presence of one or 
more puncture wounds. Grade II ven- 
enation is moderate venenation: the 
patients have the demonstrated signs 
of Grade I poisoning during a brief 
early stage but they soon have more 
severe and widely distributed pain and 
more marked edema. Grade III is se- 
vere venenation. The patients may 
resemble Grade I and frequently re- 
semble Grade II on admission but the 
course of their intoxication is rapidly 
progressive. These patients may arrive 
in shock within a few minutes of time 
of injury. 

In a report of two interesting snake- 
bite cases in Australia, Knyvett and 
Molphy’ stated that the use of corti- 
sone in their experiences seemed un- 
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wise, and suggested that the action of 
the antivenin may be inhibited by cor- 
tisone. In 2 other patients, both infants, 
on ACTH and antivenin following bites 
by the southern Pacific rattlesnake, the 
discontinuance of ACTH resulted in a 
decrease in their irritability, improve- 
ment in their consciousness level and 
no noticeable change in the amount of 
edema ( Russell’). 

Chang and Weinstein? have demon- 
strated that cortisone not only enhances 
the lethal effect of tetanus toxin in un- 
protected mice, but also interferes with 
the therapeutic activity of tetanus anti- 
toxin. Their evidence indicates that the 
use of cortisone, in the treatment of 
tetanus in which clinical signs have 
already appeared, is not only without 
benefit but sharply decreases the effec- 
tiveness of the antitoxin. The use of 
cortisone following exposure to tetanus 
toxin led to a higher incidence of 
deaths in their animals. Whether these 
data can be applied to rattlesnake toxin 
has not been determined, but the re- 
port by Chang and Weinstein indicates 
that the use of cortisone in the treat- 
ment of some types of toxin poisoning 
is contraindicated. 

In experiments on dogs, Allam, 
Weiner and Lukens! demonstrated that 
cortisone by itself had no significant 
effect on the mortality rate following 
injection of a lethal dose of Crotalus 
atrox or Crotalus adamanteus venom. 
Schottler!! was unable to show that 
ACTH, cortisone or hydrocortisone 
afforded any protection to mice given 
the LD; of Crotalus terrificus or 
Bothrops jararaca venom. Minton* re- 
ported that the mortality rate in mice 
was not altered by ACTH following 
poisoning with Ancistrodon contortrix 
venom. Ganatra et al.° reported that 
when viper venom, antivenin and hy- 
drocortisone, the last in doses of 2 mg. 
per 20 mg. mouse, were given together 
subcutaneously, mortality was reduced 


to a third of that observed when the 
hydrocortisone was omitted from the 
injection. When the dosage of hydro- 
cortisone was reduced to 1 mg. per 20 
mg. body weight the protective effect 
was not demonstrated. Further studies 
indicated that when 2 mg. per 20 gm. 
mouse body weight were given with 
the venom, mortality was again re- 
duced. 

In a series of experiments on dogs, 
Deichmann et al.*, found that hydro- 
cortisone protected the animals from 
an intramuscular “approximate lethal 
dose” of Crotalus adamanteus venom 
when the steroid was given intrave- 
nously immediately after, or 2 or 4 
hours after, the venom. These authors 
did not note any visible improvement 
in the local proteolytic effects caused 
by the venom. Salk and Marsch’, in 
treating approximately 500 dogs for 
rattlesnake bites, report that predniso- 
lone with antivenin reduced morbidity 
and length of hospital stay for their 
animals. 


Materials and Methods. Five hundred and 
twenty-eight Swiss albino mice weighing be- 
tween 20 and 25 gm. were used for the LDw 
determinations. The animals were housed in 
aggregates of 8 and maintained on a stock 
laboratory diet and water ad libitum for the 
48-hour-observation period. In the first series 
of experiments the injections of venom were 
made into the peritoneum; in the second they 
were made into the subcutaneous tissues. 
The venom and corticosteroid were dissolved 
separately in less than 0.9 ml. of physiological 
saline for all tests. Table 1 shows the various 
amounts, routes and methods of administra- 
tion for the venom and corticosteroids. 


Results. The number of animals sur- 
viving each test is shown in Table 1. 
Methylprednisolone at dose levels of 5, 
10, 21, 42 and 100 mg. per kg. of body 
weight did not appear to protect the 
mice against the LDso or LDso X 2 of 
the venom. This was true for each of 
the several methods used for adminis- 
tering the venom and the steroid. 
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the 
dro- TABLE 1.—EFFECTS OF CORTICOSTEROIDS ON LD» OF VENOM 
r 20 OF ANCISTRODON CONTORTRIX 
Num- Mice Mice 
1€s Number Venom _ ber Steroid Amount Alive Alive 
gm. Mice mg./kg. LD Route Given mg./kg. Method Given 24hrs. 48 hrs. 
vith 12 -10.5° 1 None V alone 6 5 
12 105 l IP 21 Mixed 5 4 
12 10.5 1 IP M 21 V 15’ before M 5 4 
Ogs, 12 10.5 1 IP M 21 M 15’ before V 6 5 
Jro- 12 210 2 IP None Venom alone 2 1 
rom 12 21.0 2 IP M 21 Mixed l 1 
12 21.0 2 IP M 21 V 15’ before M 0 0 
thal 12 21.0 b IP M 21 M 15’ before V 1 1 
10M 64 97.2 1 SC None V alone 36 30 
1Vve- 8 27.2 1 SC M 5 Different areas 3 2 
r 4 8 272 1 SC M 10 Different areas 2 2 
| 8 27.2 1 SC M 42 Mixed 2 2 
nOTs 8 272 l sc M 42 Different areas 1 1 
1ent 8 54.4 2 SC None V alone 0 0 
ised 8 54.4 2 a: M 42 Mixed 0 0 
in 8 54.4 2 SC M 42 Different areas 1 0 
for 8 27.2 1 SC M 42 V 15’ before M 1 0 
; 8 54.4 2 SC M 42 V 15’ before M 0 0 
_ 8 27.2 1 sc M 100 Different areas 5 5 
dity 8 54.4 2 Sc M 100 Different areas 0 0 
heir s 0.0 0 sc M 100 M alone 8 8 
8 27.2 1 SC H 5 Different areas 3 2 
8 372 1 SC H 10 Different areas 3 3 
= 16 27.2 1 sc H 25 Mixed ll 6 
te 8 272 1 sc H 50 Mixed 4 4 
LDs 8 se 1 ed H 50 Different areas 4 4 
lin 8 27.2 1 sc H 50 V 15’ before H 3 3 
tock 8 54.4 2 sc H 50 Mixed 0 0 
the 8 54.4 2 SC H 50 Different areas 0 0 
cries 8 54.4 2 SC H 50 V 15’ before H 1 1 
ae 16 97.2 1 sc H 100 Mixed 2 U 
they 16 372 1 SC H 100 Different areas 12 12 
a 16 97.2 1 sc H 100 V 15’ before H 12 8 
ee 16 54.4 2 sc H 100 Mixed 1 1 
ical 8 544 2 SC H 100 Different areas 0 0 
lone 8 54.4 2 sc H 100 V 15’ before H 0 0 
aa. § 9272 1 sc H 150 Mixed 4 3 
8 27.2 1 SC H 250 Mixed 2 0 
8 27.2 1  & H 250 Different areas 6 5 
es 8 27.2 1 sc H 250 V 15’ before H 5 4 
1 8 54.4 p SC H 250 Mixed 0 0 
= 8 544 2 sc H 250 Different areas 1 1 
f 5, 8 54.4 2 sc H 250 V 15’ before H 1 1 
ody 8 27.2 1 sc 4H 500 Mixed 4 3 
the 8 2 1 SC H 500 Different areas 4 3 
> of 8 27.2 1 Sc H 500 V 15’ before H 5 3 
8 544 2 500 Mixed 0 0 
1 of 8 544 2 sc H 500 Different areas 1 1 
nis- 8 54.4 2 2s H 500 V 15’ before H 0 0 
8 0.0 0 SC H 500 Alone 8 8 
*LD» previously determined! M—Methylprednisolone 
IP—Intraperitoneal H—Hydrocortisone 
SC—Subcutaneous V—Venom 


Hydrocortisone at dose levels of 5, 
10, 25, 50, 150, 250 and 500 mg. per kg. 
of body weight also failed to protect 
the mice against the LDs» and LDs» 

2 of the venom. However, when this 
steroid was given at the 100 mg. per 
kg. body weight dose level it appeared 
to afford some protection against the 
lethal effect of the venom. 

Discussion. The data indicate that 
in mice, single doses of various amounts 
of methylprednisolone and hydrocorti- 
sone do not appear to inhibit the lethal 
activity of A. contortrix venom. The 
possible exception may be hydrocorti- 
sone at the 100 mg. per kg. body weight 
dose level. In the first group of 8 mice 
injected with LDs of the venom and 
100 mg. per kg. body weight of hydro- 
cortisone, 6 survived the 48-hour-test 
period. An additional 8 mice were then 
studied at the same dose level; 5 of 
these survived. When the venom and 
steroids were given at different areas. 
12 of the 16 mice survived. 

A further study was made in 124 
mice using the LDs» of Crotalus ada- 
manteus venom ( Russell and Emery'® ) 
and 100 mg. per kg. body weight of 
hydrocortisone. This study again dem- 
onstrated that mice receiving 100 mg. 
per kg. body weight of hydrocortisone 
following, or with, the venom had ; 
better chance for survival than Ye 
not receiving the steroid. An additional 
experiment with Crotalus adamanteus 
venom in 206 chicks, using a technique 
previously described (Russell and 
Emery"), indicated that a level of pro- 
tection for these animals was obtained 
when 50 mg. per kg. body weight of 
hydrocortisone was used. At the 100 
mg. per kg. body weight dose level no 
protection was demonstrated. 

It appears that at certain dose levels 
hydrocortisone may inhibit the lethal 
activity in mice of Ancistrodon contor- 
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trix and Crotalus adamanteus venoms. 
However, the range of effectiveness 
afforded by the hydrocortisone is very 
limited, and at most dose levels the 
steroids seem to enhance the action of 
the venom or possibly suppress the im- 
munological defense mechanism. The 
possibility that multiple doses of these 
corticosteroids might protect the mouse 
against the lethal effect of the venom 
was not explored. While there was a 
tendency for the larger doses of the 
steroid to depress the animals, these 
doses did not appear to influence the 
over-all death rate. At necropsy the 
gross findings in the corticosteroid 
treated animals and the noncorticoster- 
oid treated animals were indistinguish- 


able. 


Summary. In mice, single injections 


of methylprednisolone ranging from 5 


mg. per kg. to 100 mg. per kg. body 
weight did not suppress the lethal ac 
tivity of A. contortrix venom. Single 
injections of hydrocortisone in doses 
of 5 mg. per kg. to 500 mg. per kg. body 
weight also failed to suppress the lethal! 


activity of this venom. The possible 


exception was hvydrocortisone the 
100 mg. per kg. body weight dose level 
At this level the 1.D.5 of the venom 
had to be increased approximately 25% 
thus indicating that 100 mg. per kg 
body weight of hydrocortisone at 
forded some protection to the mice 
At all other dose levels not only did 
the methylprednisolone and the hydro 
cortisone fail to protect the mice agains! 
the LDs» of the venom, but they ap 
peared to enhance the action of th: 
venom or possibly suppress the im 
munological defense mechanism. Th: 
possibility that multiple doses of thes 
corticosteroids might protect the mous 
against the lethal effect of the venor 
was not explored. 
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SUMMARIO IN INTERLINGUA 


Le Effecto de Corticosteroides Super le Letalitate de Veneno de 
Ancistrodon contortrix 


In muses, injectiones solitari de methylprednisolona in doses de inter 5 e 100 
mg per kg de peso corporee non supprimeva le activitate letal de veneno de 
Ancistrodon contortrix. Injectiones solitari de hvdrocortisona in doses de inter 
5 e 500 mg per kg de peso corporee esseva similemente incapace a supprimer le 
activitate letal del veneno mentionate. Un exception possibile esseva hydro- 
cortisona al nivello de dosage de 100 mg per kg de peso corporee. A iste nivello, 
le DLs» del veneno esseva plus alte per circa 25%, lo que permitte le conclusion 
que hydrocortisona in un dosage de 100 mg per kg de peso corporee provideva 
un certe grado de protection al muses. A omne altere nivellos de dosage, 
methylprednisolona e hydrocortisona esseva non solmente incapace a proteger 
le muses contra le effecto del DL59 del veneno, illos de facto pareva promover 
le action del veneno o possibilemente supprimer le mechanismo de defensa 
immunologic. Le possibilitate que doses multiple del duo testate corticosteroides 
protege le muses contra le effecto letal del veneno non esseva investigate. 
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THE RENAL LESIONS IN LEUKEMIA 


By H. J. Norris, M.D. 
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(From the Mallory Institute of Pathology, Boston City Hospital, Boston, Massachusetts ) 


THERE have been few clinical or 
pathological studies of the renal lesions 
in patients with leukemia. The preva- 
lence of leukemic infiltration within the 
renal parenchyma is known ( Kirsch- 
baum and Preuss*, Sternby'®) and 
renal lithiasis (Merrill and Jackson", 
Weisberger and Persky'S ) and mechan- 
ical blockage of the tubules by uric 
acid crystals (Kritzler’, Merrill and 
Jackson?) have been recognized, but 
an analysis of these and other renal 
lesions has not been made with respect 
to the type of leukemia. In the present 
study we attempt to determine the 
type and frequency of the renal lesions 
that occur in patients with leukemia. 


Materials and Methods. The necropsy files 
of the Mallory Institute of Pathology were 
reviewed for the 25-year period, 1934 through 
1958. Two hundred and fourteen patients 
with leukemia were found (Table 1). The 
clinical records, necropsy findings and micro- 


TABLE 1—THE NUMBER OF THE 
DIFFERENT TYPES OF LEUKEMIA 


Type of Leukemia Number of Cases 


Monocytic 39 
Histiocytic 19 
Chronic lymphocytic 64 
Chronic granulocytic 36 
Acute lymphocytic 19 
Acute granulocytic 15 
Stem cell 3 
Unclassified acute forms 19 

Total 214 


(140/512) 


scopic sections were reviewed in every case in 
which renal symptoms, clinical examination 
urinals SIS OF blood che miuistrics sucue sted even 
a mild degree of renal insufficiency. For 


comparative purposes the renal lesions in 400 


TABLE 2 THE INCIDENCE OF RENAI 
LESIONS IN 400 CONSECUTIVE NE¢ 
ROPSY CASES 


of Disease 


Acute pyelonephritis 


Chronic pyelonephritis 
Healed pyelonephritis 
Benign nephrosclerosis 15% 
Renal: calculi 
Hvdroureter or hydronephrosis or both 2 
Pyoureter or pyonephrosis, or both ] 
Old and recent infarcts ys 
Parenchymal hemorrhage 0 


consecutive necropsies performed during the 


vear 1959 were used as a control group 


(Table 2 The criteria for the diagnosis of 
the various forms of pyelone phritis are those 


of Weiss and Parke ri, 


Results. The incidence of pyelon« 
phritis in patients with leukemia is 
listed in Table 3. Patients with mono 
cytic leukemia, the unclassified acute 
leukemias, chronic lymphocytic and 
chronic granulocytic leukemia had a 
increased incidence of acute pvelone 
phritis, while patients with histiocytic 
leukemia tended to have an increase: 
incidence of chronic pyelonephritis. 

Miscellaneous renal lesions in pa 
tients with leukemia are reviewed i: 
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lable Lhe incidence ol renal calculi 
Was increased in patients with chronic 
lh mphoevtic and granulocytic leukemia. 
Lric ac id crvstals were identified i 
renal tubules in an additional 9 cases 
renal 


Hemorrhage into parenchyma 


was common in the acute forms. of 
leukemia, occurring in at least 206 of 
Histologically 


blood could be tound within tubules. 


Cases, extravasations of 
vlomerular tufts and within the inter- 
stitium. Parenchymal renal hemorrhage 
alwavs 


was almost accompanied — by 


TABLE 3.—THI 


INCIDENCE OF PYELONEPHRITIS INO THE 


141,513 


RENAL LESIONS IN LEUKEMIA 


leukemic infiltration of the kidneys 
was present in 52% of cases and took 
one of two gross forms. In the first 
type, nodules varying in size from a 
few millimeters to several centimeters 
distri- 
Peripheral ‘hemorrhagic zones 
and capsule involvement were present 
in some instances. In the second type 
of infiltration, 


were found, usually cortical 
bution. 


there were gross 
nodules but a rather diffuse infiltration 
which in some cases produced enlarge- 
ment of the kidneys. Microscopically 


WITH LEUKEMIA 


Number 


of 
Disease Cases 

Controls 100 
Monocvti 
Histiocvtic 19 
Chronic Iwmphocyti 64 
Chronic granuloevti 16 
Acute Iwmphocyti 19 
Acute granulocytic 15 
Stem cell } 
Unclassified acute forms 1Y 


*Nun iber of cases involved 


ot cases involved 


emorrhage in other viscera as part of 
diathesis. 
how- 
Ver, Was not massive except in one 
itient with chronic granulocytic leu- 


generalized hemorrhagic 


hemorrhagic involvement, 


mia who had such extensive hemor- 
ige that the renal pelves and ureters 
ere terminally occluded by blood 
ts. Although the number of cases 
volved was small, patients with 
onic lymphocytic leukemia had a 
chtly higher incidence of 
eter, or 


hydro- 
hydronephrosis , or both. 
\tients with acute lymphocytic leu- 
mia tended to have a higher inci- 
nee of renal infarcts. Benign nephro- 
lerosis (arteriolar nephrosclerosis ) 
is not more frequent than in controls. 


PATIENTS 
Acute Chronic Healed 
oo 
2 5% 
} 8% 1 ( 3) 1 ( 3%) 
0 >? (10% oO. 
( 69 1 ( 2 1( 2 
(1) l ( 34 2 ( 
0 0 ¢ OF) 
oO. O O OF OG 
1 ( 5%) Oo. 2 (10% 


the infiltrates in both the nodular and 
diffuse type were similar in involved 
The nephrons were separated 
by a cellular infiltration which tended 
to be more dense toward the cortex. 
The degree of infiltration often de- 
creased progressively as the pelvis was 
approached. The nodular form exhib- 
ited more of a tendency for parenchy- 
mal replacement and destruction than 
the diffuse type of infiltrate, resembling 
a nodular type of lymphoma infiltra- 
tion. 

A review of the clinical histories 
showed the most common findings per- 
taining to renal dysfunction were albu- 
minuria and increased numbers of red 
and white cells in the urine. These 
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were niange nt in he “arly eve ry Case, even 
those in which no leukemic infiltrates 
were present within the renal paren- 
chyma. Although the nonprotein nitro- 
gen levels were often elevated at some 
time in the course of a few patients, 
there was not a single case of uremia 
which could not be explained on the 
basis of renal disease antedating the 
leukemia. The kidneys were diffusely 
replaced in a small number of cases 
by leukemic infiltrates, yet these pa- 
tients expired of causes unrelated to 
renal dysfunction before the onset of 
marked azotemia. 

Hypertension, when present, ante- 
dated the onset of leukemia. We were 
unable to find a single case of hyper- 
tension developing subsequent to the 
onset of leukemia attributable to renal 
involvement by the leukemic process. 
One patient, a child, developed hyper- 
tension along with Cushingoid features 
while on large doses of steroids. Pyelo- 
nephritis, despite its increased preva- 
lence at necropsy, was clinically sig- 
nificant in only one patient, a 69-vear- 
old man with acute pvelone phritis and 
chronic lymphocytic leukemia who 
succumbed to a B. coli septicemia origi- 
nating in the kidneys. 

Discussion. There are no previous 
studies of the incidence of pyelonephri- 
tis in patients with leukemia. The in- 
creased incidence of acute pyelonephri- 
tis in patients with acute monocvtic 
leukemia and chronic lymphocytic leu- 
kemia in this study may be partially 
explained by a consideration of several 
factors. Some of these patients have 
immunologic defects (Evans?, Larson 
ind Tomlinson®, Teitelbaum, Wiener 
ind Desforges'’). Many patients were 
‘reated with steroids, agents which are 
<nown to contribute to the severity of 
nfection by diminishing the host re- 


ponse. Peri-ureteral obstruction by 
‘umor, lymphatic blockage and_ the 
increased incidence of renal calculi 
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can be additional predisposing factors 
to pyelonephritis. 

Kienal failure secondary to mechani- 
cal obstruction by calculi or uric acid 
crystals has been re porte ‘din about a 
dozen cases of leukemia ( Freeman and 
Meisel’, Kravitz, Diamond and Craver", 
Kritzler®, Merrill and Jackson", Weis- 
berger and Persky'* ). In one instance 
the presenting symptoms were due to 
a renal calculus (Freeman and Meisel*). 
Weisberger and Persky'* found the in- 
cidence of renal calculi in patients 
with leukemia to be 4.7% as compared 
with an incidence of 0.7% in the gen- 
eral hospital population. All calculi 
analyzed in patients with leukemia thus 
far have been found to be composed 
of uric acid. Urie acid excretion may 
be elevated in patients with acute and 
chronic myelogenous leukemia, mono- 
cvtic leukemia and acute lymphocytic 
leukemia (Kritzler’, Sandberg, Cart- 
wright and Wintrobe'®, Weisberger 
and Persky'*). The elevation of serum 
uric acid has been attributed to a 
rapid turnover in synthesis and degra- 
dation of leukocyte nucleic acids 
(Firmat et al.*). In addition, the pro- 
duction of uric acid can be augmented 
by therapy which is able to destroy 
tissue r: ipidly ( Firmat et al.#, Si indberg, 
Cartwright and Wintrobe" ). Sandberg 
et al. showed the mean 24-hour 
urinary excretion of uric acid in acute 
lymphobl: istic and myeloblastic leu- 
kemia and in chronic myelocytic leu- 
kemia is gre atly increased as compared 
with the poy in normal control 
subjects and i 1 patie nts with chronic 
lymphocytic leuke ‘mia. These authors 
further showed that during the period 
when the leukocyte count falls during 
treatment with cortisone, Amethop- 
terin or 6-mercaptopurine, the uric acid 
excretion is further augmented. The 
urinary excretion of xanthine and 
guanine paralleled the excretion of uric 
acid (Sandberg, Cartwright and Win- 
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Additional metabolic studies 
of nucleic acid catabolism in leukemic 
patients are fragmentary. Serum levels 
of adenine, 5-ribosyl- uracil, uracil, 
hypoxanthine and uric acid have been 
shown to be elevated in some cases of 
acute and chronic myelogenous leu- 
kemia (Adams, Davis and Nakatani' ). 

Irradiation (Lear and Oppenheimer'’, 
Merrill and Jackson'*), radioactive 
phosphorus (KritzlerS), triethylene 
melamine (TEM) (Kravitz, Diamond 
and Craver’ ), Chlorambucil (Kritzler*) 
cortisone (Kritzler>), and triethylene 
thiophosphoramide (Thio-TEPA) (Me- 
Crae™) have been reported as con- 
tributing to calculus formation or 
crystalluria with subsequent — renal 
failure secondary to mechanical ob- 
struction of the ureters or collecting 
tubules. It is of interest that one-third 
of the leukemic patients with calculi 
reported by Weisberger and Persky'* 
had no treatment other than antibiotics 
and blood transfusions and _ therefore 
it is apparent that even without the 
use of therapeutic agents there is in- 
creased stone formation. 

Other investigators have found kid- 
ney infiltrates in nearly two-thirds of 
patients with leukemia, a larger per- 
centage of cases than reported here 
(Kirschbaum and Preuss®, Sternby'® ). 
The absence of significant manifesta- 
tions of renal dysfunction produced 
by leukemic infiltration into the renal 
parenchyma in this study is comple- 
mented by other studies showing no 
correlation between the presence ot 
renal infiltrates and symptoms in pa- 
tients with these diseases ( Kirschbaum 
and Preuss®, Sternby'® ) 

There were no examples of the 
nephrotic syndrome in our cases. This 
has been reported as a rare complica- 
tion of amyloidosis associated with 
chronic lymphocytic leukemia (Leon- 
ard! ), 


Summary. The renal lesions found 
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at necropsy in 214 patients with leu- 
kemia are compared with necropsy 
control subjects. Patients with mono- 
evtic leukemia, the unclassified acute 
leukemias, chronic lymphocytic and 
chronic granulocytic leukemia had an 
increased incidence of acute pyelo- 
nephritis, while patients with histio- 
cytic leukemia tended to have an in- 
creased incidence of chronic pyelo- 
nephritis. Pyelonephritis was clinically 
significant in only one patient. lmmuno- 
logic defects, steroid administration, 
peri-ureteral obstruction and lymphatic 
blockage by tumor and the increased 
incidence of renal calculi are thought 
to be predisposing factors to pyelo- 
nephritis. 

The incidence of renal calculi was 
increased in patients with chronic 
lymphocytic and granulocytic leukemia. 
Irradiation, radioactive | phosphorus, 
TEM, Chlorambucil, 
Thio-TEPA have been reported in the 
literature as contributing to calculus 
formation or crystalluria with renal 
failure secondary to mechanical ob- 
struction of the ureters or collecting 
tubules. The relationship of renal cal- 
culus formation with uric acid metabo- 
lism in patients with leukemia is re- 
viewed. 

Leukemic infiltration of the kidneys 
occurred in 52% of cases and took two 
gross forms, nodular and_ infiltrative. 
Despite diffuse renal replacement by 
leukemic infiltrates in a small number 
of cases, the patients expired of causes 
unrelated to renal dysfunction before 
the onset of marked azotemia. Studies 
are presented from the literature which 
show no correlation between the pres- 
ence of leukemic renal infiltration and 
renal symptoms. 

Hemorrhage into renal parenchyma 
was common in the acute forms of leu- 
kemia, occurring in at least 20% of 
cases. Renal parenchymal hemorrhage 
was nearly always accompanied by 


cortisone and 
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generalized hemorrhagic manifesta- renal infarcts. Arteriolar nephrosclero- 

tions. sis Was not more frequent than in 
Patients with chronic lymphocytic — controls. 

leukemia tended to have a_ slightly Clinically, there was not a_ single 

higher incidence of hydroureter or hy- case of uremia which could ‘not be ex- 


dronephrosis, or both, than in controls. plained on the basis of renal disease 
Patients with acute lymphocytic leu- antedating the leukemia. 
kemia had an increased incidence of 
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SUMMARIO IN INTERLINGUA 
Le Lesiones del Ren in Leucemia 


Le lesiones renal trovate al necropsia in 214 patientes con leucemia es com- 
parate con le constatationes necroptic in subjectos de controlo. Patientes con 
leucemia monocytic, con un del non-classificate leucemias acute, con chronic 
leucemia lymphocytic, e con chronic leucemia granulocytic habeva un augmentate 
incidentia de pyelonephritis acute, durante que patie ntes con leucemia histiocytic 
tendeva a haber un augmentate incidentia de pyelonephritis chronic. Pvelo- 
nephritis esseva clinicamente significative in solmente un patie nte. Defectos 
mmunologic, le administration de steroides, obstruction peri-ureteral e blocage 
ymphatic per tumores, e un augmento in le incidentia de calculos renal es 
‘eguardate como factores que predispone al disve ‘loppame nto de pyelonephritis. 

Le incidentia de calculos renal esseva augmentate in patientes con chronic 
cucemia lymphocytic e granulocytic. Se trova reportate in le litteratura que 
rradiation, phosphoro radioactive, TEM, Chlorambucil, cortisona, e Thio-TEPA 
ontribue al formation de calculos o al disveloppamento de crystalluria, con 
nsufficientia renal secundari al obstruction mechanic del uereteres o tubulos de 
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collection. Es presentate un revista del relation inter le formation de calculos 
renal e le metabolismo de acido uric in patientes con leucemia. 

Infiltration leucemic del renes occurreva in 52 pro cento del casos e se mani- 
festava in duo grossiermente distincte formas, i.e. le forma nodular e le forma 
infiltrative. In despecto de diffuse reimplaciamento renal per infiltratos leucemic 
in un basse numero de casos, le patientes moriva ab causas non-relationate al 
dysfunction renal ante le declaration de marcate azotemia. Es summarisate ab 
le litteratura studios que reflecte nulle correlation inter le presentia de reno- 
infiltration leucemic e symptomas renal. 

Hemorrhagia ad in le parenchyma renal esseva commun in casos del formas 
acute de leucemia, attingente in istos un incidentia de al minus 20 pro cento. 
Hemorrhagia_ reno- parenchymal esseva accompaniate quasi sin exception de 
generalisate manifestationes hemorrhagic. 

Patientes con chronic leucemia lymphocytic tendeva a haber un levemente 
plus alte incidentia de hydroureter o de hydronephrosis o de ambe iste conditiones 
que le subjectos de controlo. Patientes con acute leucemia ly mphocytic habeva 
un augmentate incidentia de infarcimento renal. Nephroscle rosis arteriolar non 
esseva plus frequente que in le subjectos de controlo. 

Ab le puncto de vista clinic, non mesmo un sol caso de uremia esseva incontrate 
que non poteva esser explicate super le base de morbo renal de data antecedente 
le leucemia. 
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SURGICAL TREATMENT OF DEAFNESS 
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Tue two lead articles in the J. Am. 
Med. Assn. for December 31, 1960, 
describing two new methods of re- 
moving the stapes for otosclerosis!"*, 
call attention to the amazing progress 
that has been made in the surgical 
treatment of deafness in the short span 
of two decades. 

Historically, it is surprising that real 
progress in the surgery of deafness 
should have been delayed so long, for 
it was nearly a century that 
Helmholtz® described in authentic de- 
tail the mechanical factors by which 
the tympanic membrane and ossicular 
chain transmit sound to the inner ear. 
During the fourth quarter of the last 
century a number of surgical proce- 
dures were devised to improve hearing 
in cases of middle ear or conductive 
leafness. These included fenestration 
the labyrinth’® and mobilization of 
‘he stapes® for otosclerosis; plastic re- 
pair of the perforated tympanic mem- 
»rane*, and surgical correction of con- 


genital meatal atresia®. Particularly 
optimistic were reports in 1555* and 
1890'* of hearing improvements after 
stapes mobilization. Then, at the turn 
of the century, for reasons that are ob- 
scure, all operations to improve hearing 
were abandoned condemned. 
Standard texts of otology in 1919", 
1929'" and 19307 omitted all mention 
of surgery for deafness, or mentioned 
such operations “only for their place 
in otological history as they are quite 
obsolete today.” 

The revival of interest in the surgery 
of deafness came about gradually. The 
real pioneer was Holmgren®, leading 
otologist of Sweden, who began, in 
1917, a long series of operations for 
otosclerosis. Although he failed to find 
methods that would produce perma- 
nent hearing improvements, he demon- 
strated that these operations could be 
done safely with proper sterile tech- 
nique, and he introduced the binocu- 
lar operating microscope. Sourdille'® 
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in France carried Holmgren’s work for- 
ward and first succeeded in permanent. 
ly restoring useful hearing in otoscle- 
rosis. The real turning point in the 
surgery of deafness was brought about 
by Lempert!” who, in 1938, combined 
Sourdille’s several-stage operation into 
the one- stage fenestration operation. 
By te aching his operation to otologic 
surgeons from all parts of the world 
Lempert soon established fenestration 
as the standard operation for otoscle- 
rosis, with the successfully operated 
patients numbering in the tens of 
thousands. 

In 1950, German 
began to rebuild the entire middle ear 
sound conducting structure where it 
had been destroyed by suppurative 
ear disease. These operations of 
tympanoplasty performed under the 
operating microscope completed the 
possibilities of operating to improve 
hearing in every variety of middle ear 
or conductive deafness. 

In 1953, Rosen' re-introduced the 
old forgotten operation of stapes mobil- 
ization for otosclerosis. Improvements 
in technique, made possible by the 
operating microscope’, have greatly 
improved the results of this simplified 
method of restoring hearing in oto- 
sclerosis, until today direct operations 
upon the stapes have replaced almost 
entirely the more formidable fenestra- 
tion operation. Which of the newer 
stapes techniques will finally prove to 
be the best must await the passage of 
sufficient time to determine the perma- 
nence of the improvements in hearing, 
and at least 5 and preferably 10 or 20 
years must elapse. 

Roughly half of all patients who con- 
sult an otologist because of impaired 
hearing are found to have middle ear 
disease causing a conductive type of 
deafness. This is determined by oto- 
scopic inspection of the ty mpanic mem- 
brane, diagnostic inflation of the eusta- 


April, 1961 


chian tube, and hearing tests to meas- 
ure the function of the hearing nerve". 


As long as the hearing nerve remains 


in good condition, as determined by 
the diagnostic hearing tests, there is 
a good possibility of restoring or im- 
proving the hearing by surgery. In cases 
of “pure” neuro-sensory or nerve deaf- 
ness there is no possibility of improving 
the hearing by surgery. 

The easiest cases of middle ear 
deafness to help by surgery are simple 
perforations of the tympanic mem- 
brane. Some of these can be closed 
by office treatments to — stimulate 
growth from the margins of the per- 
foration, while others will require 
plastic repair. More difficult are the 
operations to construct a meatus in 
cases of congenital or acquired atresia. 
The most difficult of all are some of 
the tympanoplasty operations to recon- 
struct the entire middle ear, including 
a new tympanic membrane and substi- 
tute ossicular chain. Each case is 
different in its lesions, and in each 
case the technique employed must be 
improvised and adapted in the course 
of the operation as the lesions unfold 
under the operating microscope. Par- 
ticularly intriguing are methods for 
reconstructing the ossicular chain, using 
stainless steel wire, polyethylene plastic 
tubes, and transplants of vein, bone, 
cartilage, fascia, muscle or fat. The 
most successful of tympanoplasty op- 
erations are for interruption of the 
ossicular chain. This somewhat unusual 
finding produces the most profound 
deafness of any middle ear lesion, and 
vet by simply attaching the tympanic 
membrane directly to the head of the 
stapes normal or near-normal hearing 
can be restored". Failures are frequent 
in the more complicated tympanoplasty 
operations, yet the good hearing re- 
sults attained in about half the case: 
fully justify the attempt. 

The most common operations to re 
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at least in the United 
States, are stapes operations for oto- 
sclerosis. Otosclerosis with bony fixa- 
tion of the stapes afflicts about one in 
every hundred adults. The cause for 
the appearance of the nodule of “oto- 
sclerotic’ bone in the labyrinthine 
capsule of otherwise healthy young 
adults is still a mystery. Familial and 
racial predisposition is important, the 
disease being rare in Negroes and 
Japanese, and common in India, 
Europe and America. An insidious and 
gradual loss of hearing beginning in 
early adult life, but with excellent 
hearing by bone conduction, character- 
izes this common disease. Since these 
patients are ideal hearing-aid candi- 
dates as well as good candidates for 
stapes surgery, they have a choice be- 
tween this electrical “crutch” or sur- 
gery. With the newer techniques, oper- 
ations upon the stapes offer better than 
7 chances in 10 of a useful lasting hear- 
ing improvement, with a_ possibility 
of re-operation using a more radical 
technique for cases that fail to main- 
tain a hearing improvement after an 
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surgeons prefer to proceed at once to 
the more radical removal of the entire 
stapes'''*, while others advise a more 
conservative application of techniques 
graduated to fit the lesion found at 
operation. 

Failures in operations to improve 
hearing may be due to errors in diag- 
nosis, especially with regard to the 
cochlear nerve function, for the restor- 
ation of sound conduction to the inner 
ear can be of no possible benefit if the 
cochlear nerve is unable to respond to 
the sound brought to it. The risks to 
the patient of surgery for conductive 
deafness are few, while the restoration 
of normal or near-normal hearing in 
profound hearing impairments of many 
years duration makes the surgery of 
deafness especially dramatic and grati- 
fying. These are the patients who, as 
recently as two decades ago, were told 
“You have progressive deafness for 
which nothing can ever be done. When 
vour hearing is bad enough vou should 
purchase a hearing aid and when the 
aid no longer helps, you will have to 
learn lip-reading.” 


initial conservative procedure. Some 
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PSORIASIS: 


A REVIEW OF SOME CURRENT CONCEPTS 
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there has been consid- 
erable research and publication deal- 
ing with psoriasis, little had actually 
been produced to indicate that this 
process was anything more than a local 
disease of the skin, sometimes influ- 
enced by internal factors but not neces- 
sarily a disease of great internal medi- 
cal interest. Recently, sufficient new 
material has been accumulated®!:!20.135. 
189.145 to make psoriasis of more than 
passing importance to internists. Al- 
though it is still a disease with almost 
exclusive limitation of its manifesta- 
tions to the skin, psoriasis represents 
a prime example of the methods of 
study, involving all the basic fields, 
utilized in the elucidation of the prob- 
lem of a cutaneous disorder. As a re- 
sult of this intensive investigation, it 
is now clearly recognized that this once 
chronic, hopeless, incurable but not 
usually killing disease, has a number 
of factors in the background: heredi- 
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tary (especially if there is an arthritic 
tendency); metabolic; psychosomatic; 
infectious (possible viral causation); 
allergic and endocrine. Shelley and 
Arthur’s'** review of the basic studies 
of the physiological and biochemical 
clues to the nature of psoriasis indicates 
that psoriasis, the “great dermatologi- 
cal mystery,”!*? is a hereditable disease, 
showing a distinctive localization pat- 
tern, and one in which the specific 
defect now appears to be in the enzyme 
systems concerned with the protein 
metabolism of the epidermis. This con- 
cept is generally accepted but the exact 
role of the epidermis is still not es- 
tablished. 

In addition to the better understand- 
ing of the background of psoriasis, 
there is a more hopeful outlook with 
respect to treatment, not so much from 
the standpoint of cure but of the con- 
trol of individual attacks. In the pres- 
ent summation, it is intended to pick 
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out, within the limits of space avail- 
able, certain of the salient aspects of 
the incidence of psoriasis and its im- 
portance as a newer clinical 
findings, the metabolic and 
physiological studies, as well as some 
aspects of the causation and a few 
of the newer developments in  treat- 
ment. In a subject with such an 
enormous literature, obviously only a 
small portion of the voluminous ma- 
terial on any of its many aspects can 
be assembled. 

INCIDENCE OF pPsoRrAsis. The actual 
rate of occurrence of psoriasis in the 
total population is not established. It 
has been noted by Forsman* to be 
as high as 1.4%. Other estimates based 
on various sized groups of patients or 
healthy people range from 0.27% of 
20,000 men unde rgoing army induction 
physical examinations* to 67 of all new 
cases of cutaneous disease seen in hos- 
pitals and clinics*?. Watanabe’ and 
his coworkers analvzed 220 cases of 
psoriasis who attended the Kvoto Uni- 
versity Hospital (Japan) during the 
past 17 vears. They also reported from 
this same hospital prior to World War 
II. Psoriasis accounted for 0.36% of all 
dermatological patients. However, the 
percentage rose to 0.64% in 1958, grad- 
ually appro: aching the figure for Europe 
and America. There were 131 males and 
89 females and the age of onset was 
earlier in females than males. It is ob- 
vious that these figures do not indi- 
cate the actual incidence of this dis- 
ease. One fact is clear however, namelv, 
that there is a high familial incidence 
average 267 )?:65.90, 

CLINICAL FEATURES. Psoriasis is a dis- 
ease of great antiquity. In 1958, Ham- 
brick*® defined it “as a chronic, occa- 
sionally acute, recurrent, inflammatory 
ondition of the skin characterized bv 
round erythematous patches of differ- 
nt sizes covered by silvery-white scal- 
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ing. These are distributed symmet- 
rically over the extensor surfaces of 
the extremities, on the scalp, trunk, 
sacral area, and the nails. The extent 
of involvement varies greatly. Mor- 
phologic types such as pustular, ecze- 
matous, seborrheic, or rupioid lesions 
are encountered. The onset is usually 
gradual, but may be acute and exan- 
thematous. The course is inconstant. 
Remissions occur more frequently in 
the summer®, but the disease usually 
recurs at some future time.” 

“In the majority of patients the gen- 
eral health remains unaffected. The 
main complication is usually rheuma- 
toidlike arthritis of varying intensity 
in approximately 6% of the patients. 
Total skin involvement with exfolia- 
tion occurs in a very small percentage 
(1% or less) of psoriatics.” It might be 
added after observation on large num- 
bers of cases that pregnancy and par- 
turition have no influence on_ the 
psoriasis*" 

In recent years a number of the clin- 
ical aspects of psoriasis have been 
clarified and new associations have 
been reported. Based on a lifetime of 
observation Michelson'®? described the 
unusual in psoriasis under the head- 
ings of psoriasis in childhood, psoriasis 
in the aged and confined or localized 
psoriasis. Gross*! lists the differential 
considerations of the cutaneous lesions. 

Many organs other than the skin 
have been studied in the psoriatic but 
the results have been largely nega- 
(duodenum, adrenals. Thorn 
test as well as 17 ketosteroid levels": 
pancreatic function )**-**. The electro- 
encephalogram showed abnormalities. 
Huriez, Desmons, Benoit, and Martin™® 
performed liver biopsies in 21 cases of 
psoriasis. Two patients were heavy 
drinkers with alcoholic hepatitis, the 
others comprised 8 children and 11 
adults. The liver in the adults showed 


*May actually exhibit photosensitization (authors). 
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various degrees of fatty change, necro- 
sis, anisocaryosis and vacuolated nuclei. 
In 2 cases there was cirrhosis and thick- 
ening of the reticulum fibers. These 
‘hanges seemed to be related to the 
age of the patient, the duration of the 
cutaneous lesions and to past treatment 
with potent drugs such as arsenic, 
bismuth, gold and mepacrine. In chil- 
dren the liver changes were much less. 
A 13-year-old girl who had _ psoriasis 
for only a short time but who did not 
have liver disease or the ‘rapy for her 
psoriasis still showed diffuse fatty in- 
filtration and annular fibrosis. It must 
be remembered that since arsenic has 
been used in the therapy of psoriasis 
liver damage is not unexpected but it 
is not part of the disease. 

Kaldeck*® reports 11 patients with 
ocular involvement among 90 psoriatic 
patients. The usual ocular involvement 
consists of chronic nonspecific conjunc- 
tivitis, blepharitis or blepharoconjunc- 
tivitis. 

Psoriasis of the nails may occur with- 
out glabrous skin involvement but may 
be prominent in patients with psoriatic 
arthropathy. There are five main 
changes observed in psoriasis of the 
nails'®®; (1) detachment of the nail; 
(2) partial parenchymatous alterations 
likely to end in partial destruction of 
the nail; (3) color changes; (4) short- 
ening of the nail and (5) nail puncta. 
In nail detachment the free end loosens 
first and becomes elevated due to the 
accumulation of keratinous debris. The 
color, usually yellowish or brown, 
occurs either on the free edge of the 
detaching nail or at the side in a small 
circular concavity or pit facing the nail 
exterior. The punctate erosions consist 
of small, thimble-like depressions and 
are numerous when they occur. Hebra 
is credited with first describing these 
punctate depressions in 1872. Alkie- 
wicz' made a histologic study of nail 
sections from two types of psoriatic 
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nail involvement; the punctiform de- 
pressions of the nail plate (psoriasis 
unguis punctata) and psoriasis of the 
interior of the nail (psoriasis unguis 
leukopathica ). On the basis of his his- 
tological studies he found that para- 
onychosis is an analogous process to 
the parakeratosis in cutaneous psoria- 
sis. More recently Nardelli'®® feels that 
there are two types of nail changes 
associated with psoriasis: (1) true 
ungual psoriasis with specific manifes- 
tations of this disease and (2) non- 
specific atypical changes secondary to 
psoriasis or its complication. The most 
characteristic aspect of true ungual 
psoriasis is punctate onychia. Similar 
puncta may be seen in patie nts with 
other dermatoses but these are more 
superficial, do not contain friable ma- 
terial, are more irregular, and probing 
does not cause pain. The mechanism 
of formation of these psoriatic erosions 
is of diagnostic importance since they 
are formed in the ungual matrix and 
result from psoriatic involvement of the 
matrix visible in the portion of the nail 
occupied by the lunula. The erosions 
thus formed advance with the distal 
growth of the nail to the free edge. 
The psoriatic papule may also form 
subungually and is seen as a_ red 
punctum through the nail. 

Norins and Yaffee'’® reported a 61- 
vear-old man with severe widespread 
psoriasis associated with a mottled 
dusky erythema involving both the 
hard and soft palate. Histological eXx- 
amination of a specimen take n from 
the palate revealed findings compatible 
with psoriasis. The cutaneous manifes- 
tations of psoriasis responded rapidly 
to treatment with the Goeckerman 
regimen (tar and ultra-violet irradia- 
tion) and there was associated fading 
of the lesions on the palate. 

Psoriasis may involve the glans 
penis. At this site the lesions are well 

marginated, erythematous and covered 
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with a thin scale'®*. The color may vary 
from a bright to dull red, depending 
upon the degree of maceration and ir- 
ritation and the absence of superficial 
scale. In general it is unusual to have 
psoriatic involvement of the glans with- 
out evidence of psoriasis elsewhere. 
One must differentiate psoriatic lesions 
on the glans penis, especially when 
there are no other typical psoriasis 
lesions elsewhere, from erythroplasia of 
Queyrat and the exudative phase of 
e ud: itive discoid and lichenoid chronic 
dermatosis. The histopathology is usu- 
ally characteristic. 

Pascher and reported 2 
cases of erythrodermic psoriasis in chil- 
dren. In general, psoriasis is uncom- 
mon in children and the erythrodermic 
form extremely rare. One was a 7-year- 
old white girl, the other a boy of 13 
vears. Both patients showed changes in 
nails, scalp and glabrous skin. The 
maxim that in a case of erythroderma 
of unknown cause the histopathology 
is often that of the underlying disease 
was borne out in both cases. 

Pustular psoriasis, a controversial 
form of the disease on the hands and 
feet often indistinguishable from acro- 
dermatitis continua and pustular bac- 
terid, is under constant investigation”: 
Ingram’ prefers to group under 
the term pustular psoriasis the follow- 
ing: acrodermatitis continua or per- 
stans, pustular bacterid and pustular 
psoriasis. The cause of these reaction 
patterns is unknown, although infec- 
tion, trauma or emotional stress may 
act as precipitating factors. Microscopic 
examination does not help materially 
in differentiating these disorders. 

PSORIATIC ARTHRITIS. It has long been 
known that there is association of 
psoriasis and chronic arthritis and that 
the frequency of this association is 
statistically significant. The incidence 
has been estimated as being from less 
than 1 to 25%, with ranges between 
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12 and 13%. In a large series of patients 
(1,417), Romanus'** found chronic 
polyarthritis in 2% of patients with 
psoriasis. In general, the ordinary se- 
quence of events is the development of 
cutaneous psoriasis followed by arth- 
ritis but cases have been reported in 
which the skin and joints were in- 
volved simultaneously®*, or occasion- 
ally the arthritis has been followed by 
psoriasis. Psoriatic arthritis as a rule 
begins in the joints of the terminal 
phalanges and many observers have 
noted exacerbations and remissions 
corresponding to the severity of psori- 
asis of the nails**'*, Emphasis has, 
therefore, been placed on the diagnos- 
tic combination of nail lesions and in- 
volvement of the terminal joints. 
Sterne and Schneider'** believe that 
the destructive lesions of the fingers 
and toes in either the pure or the com- 
plicated cases of psoriasis and arthritis, 
while not diagnostic of psoriatic arth- 
ritis are not those ordinarily seen in 
rheumatoid arthritis of considerable 
duration. In his review Wright'®* felt 
that most published reports and reviews 
on this subject have been inadequate 
to statistically significant. He, 
therefore, analyzed a larger series (178 
patients ) and compared these findings 
with control groups of patients (154) 
with uncomplicated rheumatoid arthritis 
and uncomplicated psoriasis. He found 
confirmatory evidence for the tenta- 
tive suggestion that psoriatic arthritis 
is a distinct entity (cf**) Wright'®, 
using the Waaler-Rose Agglutination 
Test to differentiate uncomplicated 
rheumatoid arthritis erosive 
arthritis with psoriasis, concluded that 
arthritis with psoriasis is a distinct en- 
tity. This test was positive in not less 
than 80% of patients with rheumatoid 
arthritis and only in a small percentage 
of those with nonrheumatoid arthrop- 
athies. Of the patients with psoriasis 
and erosive arthritis, only one gave 
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positive reactions. This conclusion is 
shared by Vilanova and Pifol'*', Bollet 
and Turner', Reed and Becker! and 
by Meaney and Hays!”’. On the other 
hand, Madden and on the 
basis of Roentgen-ray study of the 
joints usually affected by psoriasis, 
claimed that it is impossible to distin- 
guish between rheumatoid arthritis 
seen in psoriasis and uncomplicated 
rheumatoid arthritis. Psoriatic arthrop- 
athy although erosive is not typical of 
rheumatoid arthritis and it is apparently 
more frequent in men than women. In 
general, its course is mild and with 
less systemic involvement. Nodules 
and tendon sheath effusions are absent 
and the sensitized sheep cell test is 
negative. The arthritis is seldom crip- 
pling and in its mildest form only the 
distal interphalangeal joints are in- 
volved and these are not involved in 
the same symmetrical manner as in 
rheumatoid arthritis. There is a ten- 
dency for these distal phalanges to be- 
come spade-like in appearance and 
occasionally a mutilans type occurs'**. 
According to Sherman"! the pathologi- 
cal findings are also distinctive. It is felt 
that there is no true pannus formation 
as in rheumatoid arthritis and that the 
inflamed synovial tissue erodes away 
the outer edges of the articulating sur- 
faces and involves the adjacent bone 
shaft. It may pass down the shaft and 
erode the entire cortex producing an 
appearance resembling the changes 
seen in neuropathic joint disease. In 
a recent report’, a patient with psoria- 
sis demonstrated what is considered to 
be a Koebner phenomenon: lysis of 
some of the terminal phalanges of his 
hands and feet as a result of trauma. 
This was verified by clinical and radio- 
graphic study. It was clearly demon- 
strated that the patient did not suffer 
from: hyperparathyroidism (primary 
and secondary): scleroderma; neuro- 
tropic disturbances; absorption defi- 
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ciency; multiglandular endocrine de- 
ficiency; hammerer’s disease; hunger 
oste opathy; idiopathic nonfamilial acro- 
pg sis; and arteriovenous aneurysm 

r glomus tumor in the region of the 
phal: inges. This case is most 
interesting in th: at the acro- osteolysis 
occurred only at the site of previous 
trauma and without associated articu- 
lar inflammation. Carrier** reported on 
the basis of 2 patients with psoriatic 
arthritis that there is an acute juvenile 
and a chronic adult phase. 

The sedimentation rate was elevated 
(over 100 mm.) in 25% of patients with 
psoriatic arthritis under treatment dur- 
ing the year of observation. According 
to Lodin®™ and_ his colleagues from 
Stockholm, Sweden, marked elevation 
of the erythrocyte sedimentation rate 
is considered typical of rheumatoid 
disease but reportedly is only moder- 
ately elevated in psoriasis. 

SARCOIDOSIS AND PSORIASIS. Farmer 
and Winkelmann*’ report the case of a 
45-year-old white woman had 
psoriasis for 15 years and then devel- 
oped characte ristic cutaneous and his- 
tological lesions of sarcoidosis. It was 
interesting that treatment for psoriasis 
did not affect the sarcoidosis, and treat- 
ment with steroids for sarcoidosis 
caused involution of the sarcoid skin 
lesions without affecting the psoriasis. 

PSORIASIS AND MYCOSIS FUNGOIDES. It 
has long been felt that psoriasis may 
be a premycotic lesion of mycosis 
fungoides. Murphy and Montgomery!” 
presented in detail the case history of 
a patie nt having both psoriasis ‘and 
mycosis fungoides. Both diagnoses were 
confirmed by histological study. They 
believed that both discases were pres- 
ent concurrently but not related. Prior 
to this case only 2 cases of histological- 
ly demonstrated psoriasis preceding 
mycosis fungoides had been reported. 
Keil and Trosow*? maintain that in 
certain instances of psoriatic erythro- 
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derma primary epitheliomatous changes 
may occur and they present a case 
demonstrating this point. Whether or 
not other types of chronic erythroderma 
are capable of producing similar le- 
sions is a matter which requires further 
study. 

LUPUS ERYTHEMATOSUS AND PSORIASIS. 
Kalz and Fekete*® reported a 34-year- 
old woman who simultaneously devel- 
oped, following a sunburn, subacute 
lupus erythematosus and psoriasis. The 
diagnosis of these two conditions was 
based on the clinical appearance, posi- 
tive L.E. test, histopathological exami- 
nations and capillary microscopy. 

DIABETES AND psoriasis. Gibson and 
Perry’ investigated the possible rela- 
tionship of psoriasis, diabetes mellitus 
and obesity. They studied 29 patients 
in detail and concluded that “(1) there 
is no appreciably greater incidence of 
diabetes in families of psoriatics than 
prevails in families of patients with 
other dermatoses; (2) psoriatics are 
no more, and perhaps less, prone to 
being overweight than patients with 
other dermatoses; (3) a genetic analy- 
sis of our material is not indicated, 
inasmuch as there appears to be no 
appreciably greater incidence of dia- 
betes in families of psoriatics than pre- 
vails in families of the controls; (4) 
only slightly more than half of our 
psoriatic patients could give definite 
information as to whether either psoria- 
sis or diabetes has occurred in more 
than three generations of their fam- 
ilies; (5) we see no reason to presume 
that psoriasis and diabetes are related.” 

THE ASSOCIATION OF PSORIASIS WITH 
sLOOD Groups. Hargreaves and Hellier®! 
examined the blood groups of 200 
patients with psoriasis and compared 
them with a large control series. They 
concluded that there is no association 
between psoriasis and any particular 
hlood group. 

IMMUNOLOGIC REACTIONS IN PSORIASIS. 
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Aswag* and his group, in an attempt to 
determine whether or not in psoriasis 
immunologic mechanisms were in- 
volved, tested guinea pigs with sera 
from patients with psoriasis. They 
elected to use the passive cutaneous 
anaphylactic reaction, a highly sensi- 
tive method for detecting known anti- 
gen-antibody reactions. In these studies 
it was demonstrated that sera of most 
patients with psoriasis contain a sub- 
stance which, when injected into the 
skin of guinea pigs, reacts with sub- 
sequently intravenously administered 
psoriatic plaque homogenate, and this 
reaction appeared to be specific. This 
reaction suggests that psoriasis may 
depend upon an autoimmune reaction. 

GENETIC ASPECTS OF psoriasis. After 
a careful collection of pertinent litera- 
ture, Shelley and Arthur'®® conclude 
that one can characterize the psoriatic 
patient as one who has a specific famil- 
ial hereditary 128.147, 
but no agreement has been reached on 
the mode of inheritance. Aschner, 
Curth and Gross? reviewed 243 cases 
and found that among 239 consecutive 
psoriatic patients 43, or 17.9%, were 
familial (cf 26%, Lane and Crawford 
1957%7; 34% of patients and 41.5% of 
severe patients, Church 1958*°; 80% of 
cases, Grayson and Shair*®) having 
one or more than one additional mem- 
ber in their families affected with 
psoriasis. It is far more difficult to 
determine the mode of inheritance, and 
in this study there was no difference 
between the number of male or fe- 
male victims of this disease. In addi- 
tion males as well as females trans- 
mitted the disease to their offspring. 
From the data collected, it would ap- 
pear that the genotype representation 
of this dermatosis is heterogeneous, 
but in a number of cases the predispo- 
sition to psoriasis seems to be caused 
by a dominant mutant gene which in 
its homozygous state determines the 
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generalized severe form of this disease. 
Hoede* found that in at least 50% of 
2717 patients with psoriasis there was 
a family history of psoriasis. It is of 
interest to note the unusually high 
(14.6%) incidence of psoriasis occur- 
ring in patients under 10 years of age. 
According to Hoede** the heredity of 
psoriasis may be on a dominant or 
recessive basis. If both parents have 
psoriasis the chance of the children 
developing this disease are 1:4 to 1:3. 

EMOTIONAL FACTOR IN PSORIASIS. The 
possibility of an emotional factor in 
psoriasis has received mixed reaction. 
Bolgert and Soule’ in 1955 stated that 
their study of 200 patients revealed 
more than half unquestionably psy- 
chasthenic and that 16% presented pure 
anxiety states. In a pilot study by Sus- 
skind and McGuire’, 20 patients were 
interviewed in detail to determine 
whether or not a real relationship ex- 
isted between emotional crises and 
cutaneous manifestations of psoriasis. 
Stressful life-situations involving the 
mobilization of severe anxiety and un- 
expressed resentment occurred in re- 
lation to the onset of the disease in 8 
patients and in association with exacer- 
bations in 14 patients. Since this was 
simply a pilot study without the use 
of controls, no conclusions could be 
made. 

PATHOGENESIS OF PSORIASIS. Accord- 
ing to Lorincez®® although an_ ever- 
increasing wealth of fundamental essen- 
tially descriptive information about 
psoriasis has become available from 
clinical, histopathological, biochemical, 
and physiological viewpoints, thus far 
we have neither etiological nor patho- 
genetic understanding of this common 
disease except in incomplete general 
terms. In this vein the psoriatic process 
can be viewed fundamentally as_ in- 
volving pathological acceleration of 
epidermopoiesis (the continuous, physi- 
ological process of proliferation, matu- 
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ration, and specialized functional death 
of epidermal cells in the process of 
keratinization (Pinkus'™). As pointed 
out by Lorinez**, as well as by Shelley 
and Arthur'™®, there are certain indica- 
tions from the literature summarized 
by them and others of this action 
growth of the epidermis: increased 
rate of oxidative process, increased en- 
activity, increase in statum 
corneum histologically of the psori- 
atic lesion, acanthosis and increased 
mitotic activity. This epidermal ab- 
normality is also reflected in the pro- 
tein chemistry of the scale. 

KOEBNER PHENOMENON. The litera- 
ture on the Koebner phenomenon in 
psoriasis has been thoroughly evalu- 
ated by Shelley and Arthur™ as well 
as by Gross*! to the date of their pub- 
lications. Shelley and Arthur'* found 
data on a number of facets of this prob- 
lem briefly summarized here. This ex- 
perimentally controlled localization of 
the disease has been known for more 
than 100 years. It offers clues as to 
the nature of psoriasis. The simplest 
form of the reaction consists of a de- 
layed scaling inflammatory psoriasi- 
form lesion at the exact site of trauma. 
There is usually a 10 to 14-day latent 
period between the injury and the de- 
velopment of the lesion but this may 
take as long as 2 years. Scratching or 
minor vascular trauma ( petechial 
formation ) is not followed by the phe- 
nomenon and it appears only in pa- 
tients presenting eruptive florid, pro- 
gressive, or active psoriasis so thai 
injury or trauma simply permits 01 
directs the localization of the diseas: 
process. This is considered as evidence 
of circulative noxa or virus to some 
but to others the concept of a loca! 
metabolic disturbance _ is 
factor. Shelley and Arthur'®® foun: 
that this phenomenon occurs in pe - 
lagra, a vitamin deficiency syndrome. 
Bean’ and his coworkers felt that th s 


the basic 
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localization resulted from local anoxia 
or local increase in metabolic activity. 
Nerve paralysis or sympathectomy, or 
both, does not interfere with the local- 
ization of psoriasis, but the Koebner 
reaction tends to respect areas of 
healed psoriasis. Nardelli'’? noted that 
Koebner’s reaction can be inhibited 
locally by intra- or subcutaneous  in- 
jection of substances (cortisone, epi- 
nephrine, lysates of epidermis) that 
cause a local inflammatory § reaction. 
Only if inhibition is independent of 
inflammatory episodes of long duration 
can it be ascribed to a specific action 
of the injected substance. Kita and 
Neumann* believe that increased de- 
hydrogenase activity in irritated epi- 
dermis of psorii atics, together with neg- 
ative results in skin from psoriatics that 
have not been irritated and in normal 
skin, gives further evidence of primary 
epidermal pathogenesis of the psoriatic 
process, although there are isolated 
reports of Koebner’s reaction being 
elicited by various stimuli™*:!*. Melezer 
and Bodzay'’! on the basis of this 
interpretation of the significance of the 
Koebner phenomenon considered psori- 
asis as a storage disease, “a pexiderma 
or pexismosis.” 

Shelley and Arthur™® have done a 
great service in collecting in one place 
the various elicitors of the Koebner 
phenomenon which are only effective 
during exacerbation. 

Scarification 

Electrodesiccation 

Tape stripping 

Primary irritant 

Clinical stimuli are as follows: 

Bites (insect, animal) 

Burn 

Dermatitis 

Drug reaction 

Excoriation 

Incision 

Lichen planus 

Lymphangitis 
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Miliaria 

Photosensitivity 

Pityriasis rosea 

Pressure (belt, truss, arch support ) 


Radiation (ultraviolet light, grenz 
ray, Roentgen-ray ) 

Skin test (scratch, injection, tuber- 
culin ) 

Vaccination 

Vitiligo 

Herpes zoster 

PSORIASIS AND INFECTIONS. It has 


been theorized on many occasions that 
psoriasis is caused by an_ infectious 
agent. That psoriasis is a parasitic or 
infectious disease has not been verified 
and this is also true of the theory that 
psoriasis is an infectious disease of 
viral causation, the Russian school to 
the contrarv®*. The complicating factor, 
with respect to infections, is that many 
can cause a flare-up of psoriasis which 
of itself is not the basic agent produc- 
ing the psoriasis. In this connection 
demonstrated pro- 
voking infections anamnestically in 44% 
of 133 psoriatic patients. In 75% of 
these cases the infections were caused 
by streptococci and were most fre- 
quently infections of the throat. In 
about 30% of the cases a rise of the 
antistreptolysin titer was ascertained. 
Focal infections seemed to be of most 
frequent occurrence in the younger 
age groups and to be more frequent in 
women than in men, often giving rise 
to the first eruption of psoriasis and 
as a rule giving rise to the guttate 
type. According to Kierland*®* no sero- 
logic specificity could be obtained for 
the streptococci harbored in the throats 
of patients who had psoriasis. Norr- 
lind"? found that 64% of 65 patients 
with psoriasis, especially the guttate 
variety had infections of the upper 
respiratory tract (tonsillitis) one to 3 
weeks before the eruption of the psoria- 
sis. This conclusion was confirmed by 
Grubb™ in 100 patients. In addition 
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this investigator noted that dental foci 
occurred so frequently in this type of 
psoriasis as to suggest a pathogenetic 
background. Other evidence suggesting 
a possible infectious (bacterial) back- 
ground are: pustular lesions (pustular 
psoriasis ), arthritis, periungual lesions 
and urethral discharges. Viral cause, 
too, has received recent attention. 
Krichevskii and his coworkers* search- 
ed for elementary bodies in smears 
from the scarified surface in the zones 
of psoriatic eruptions and also in blood 
films. Five hundred fifteen smears were 
obtained for study from 193 patients 
with psoriasis. Elementary bodies in 
the form of minute round grains in 
the shape of a figure of eight or chains 
were detected in the protoplasm of the 
prickle cell layer and outside it in 429 
preparations (83.3%). In 288 blood 
smear preparations, elementary bodies 
were detected in only 58 smears (20%). 
The investigators claimed that an ex- 
perimental injection of animals showed 
that in rabbits there was no carrier 
state of virus, but an infectious process 
developed, with immune reactions to 
virus and complete absence of psoriatic 
lesions. It was possible to discover anti- 
gens of psoriasis. Antibodies were 
found in the blood of some healthy 
persons who were members of families 
in which there were persons with 
psoriasis. This suggests the possibility 
of a latent psoriatic infection. The 
virus of psoriasis can be passed through 
rabbits, with retention of its morpho- 
logic and antigenic properties. 
PATHOLOGY OF pPsoRIAsIs. The histo- 
logic picture of a psoriatic lesion is 
fairly characteristic and consists of in- 
creased growth of the epidermis, with 
retention of the nuclei in the keratin 
layer (parakeratosis), Munro’s micro- 
abscess and pronounced proliferation 
of subepidermal capillaries. A moder- 
ate inflammatory infiltrate is also prom- 
inent in the histopathologic pattern. 


This pronounced proliferation of sub- 
epidermal capillaries is even demon- 
strated by microscopy not 
only in the lesion itself but also in 
this is also demensteeted by photo- 
electric The ring 
of Woronoff!*?, a halo of vascular 
change about each psoriatic papule, 
was recently demonstrated by Herr- 
mann and Kanof*® with the use of in- 
travenous injection of fluorescent dye. 
Burks and Montgomery" felt that the 
first changes in psoriasis occur in the 
epidermis. But Helwig™, on the basis 
of study of 500 specimens of psoriasis, 
was unable to determine whether the 
initial affection is in the epidermis or 
dermis. In the earliest lesions examined, 
the capillaries were involved, and it 
seems entirely possible, according to 
Helwig", that the epidermal changes 
are secondary. Regardless of the actual 
seat of the initial reaction in psoriasis, 
physiologic and chemical changes, to 
be discussed later, are related to the 
morphology of the psoriatic lesion. 
These vascular changes are reflected 
in the chemistry of the endothelial cells 
of the vessels". Szodoray'®® found 10 
to 100 times more acetylcholine in the 
skin dialysate of psoriasis than in con- 
trol dermatoses or in normal skin. They 
view vascular changes as cholinergic 
in origin. 

ECCRINE FUNCTION IN Psoriasis. It has 
been known for a long time that 
psoriatic lesions are anhidrotic both to 
heat and cholinergic stimuli. Sus- 
kind’s'** comprehensive study puts 
data on this aspect of psoriasis on a 
sound basis. In active psoriatic lesions 
visible sweating could not be induced 
either by methacholine chloride injec- 
tion or by heat. Lesions which ap- 
peared to be improving remained anhi- 
drotic until they were completely gone. 
In all patients studied, some sites ap- 
parently healed, remained anhidrotic 
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up to 21 months before return of sweat- 
ing was noted. The sweat gland re- 
mained normal with the normal amount 
of glycogen. The anhidrosis probably 
results from sweat retention because 
of poral closure. It could be the result of 
failure of innervation. Midana and 
Dogliotti'’* presented histologic evi- 
dence that the reticuloendothelial sys- 
tem is more active in the psoriatic. 
This conclusion was based on con- 
trolled observation on the more rapid 
removal in psoriatics of certain lipids, 
including cholesterol, stearic acid, cere- 
broside, hydrous wool fat and olive oil, 
introduced into the skin. 

CUTANEOUS REDUCING CAPACITY IN 
PSORIASIS VULGARIS. By recording the 
time needed for decoloration of intra- 
cutaneous wheals produced with re- 
ducing dyes, reducing processes of the 
skin can be estimated in vivo**, In 
normal persons decoloration time aver- 
aged 90.4 seconds. Wheals produced in 
psoriatic lesions showed decoloration 
time to be below that in the normal 
skin of the same patient. The time of 
reduction in the lesions was 41.05 sec- 
onds, that in the normal skin 71.05 
seconds. Therefore the reducing capac- 
ity in psoriatic lesions is higher than 
that of normal skin of the same patient. 
These findings may be explained by 
the increase of free sulfhydril groups, 
sugar, and flavins, all reducing sub- 
stances, found in psoriatic lesions. 

BLOOD CHEMICAL STUDIES IN PSORIASIS. 
Shelley and Arthur'*® have tabulated 
and documented the blood studies in 
psoriasis which have been reported 
(see table). These authors wisely point 
out that since there is controversy on 
some points, there is no way to identify 
the psoriatic by chemical analysis of 
his blood. The involved skin of the 
psoriatic showed sugar content some- 
a at above normal, peptidases normal; 

‘cat urea levels, normal; conflicting 
about cholesterol metabolism 


DERMATOLOGY AND SYPHILOLOGY 


159 531 


of the skin and diminished excretion 
of biotin. Urinary studies have been 
non-contributory. 

A group of the blood studies are de- 
tailed to illustrate the state of confusion 
in this aspect of the problem. Many 
have contended that psoriasis is a lipid 
disease and a system of therapy is 
actually based on this idea. 


BLOOD STUDIES SHOWING’ ESSEN- 
TIALLY NORMAL VALUES IN PSORI- 
ATIC PATIENTS® 


Hematology (count, coagulation, volume 
groups ) 
Proteins 
Electrophoretic pattern 
Peptidases 
Carbohydrates 
Glucose tolerance 
Glucosamine 
Amylose 
Lipids 
Cholesterol tolerance 
Cholesterol esterase 
Fats 
Lipase 
Minerals 
Na, K, Mg, Ca, P 
Miscellaneous 
Alkaline phosphatase 
Uric acid 
Cholinesterase 


*Some references are to the contrary. Modi- 
fied from Shelley & Arthur. 


Dogliotti®® investigated serum and tis- 
sue lipid changes in patients with 
psoriasis. He concluded that increase 
in the serum lipids may be considered 
an important factor in the problem of 
psoriasis and that changes in the fat 
metabolism of certain cutaneous ele- 
ments do take place in psoriasis, but 
the mechanism for this was not eluci- 
dated. On the other hand, Lea, Cornish 
and Block*® studied 18 patients with 
active psoriasis and 10 normal control 
subjects. They concluded that the lipid 
elevations observed in this group of 
patients might be accounted for on the 
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basis of clinical findings relative to 
atherosclerosis, and that there is no 
evidence to indicate that psoriasis is 
accompanied by abnormal serum lipid 
levels. Likewise Shapiro, Knox and 
Grundy™* studied serum lipoproteins 
and the serum cholesterol levels on 9 
men and 10 women with psoriasis. In 
general, their conclusion was about the 
same as that of Lea’s*® group. In a 
more recent study Shapiro, Knox and 
Grundy"* found that the serum levels 
of lipoproteins and cholesterol in psori- 
atics can be elevated or lowered by 
diet and various forms of medical treat- 
ment, but clinical improvement could 
not be correlated with reductions or 
elevations in lipoprotein levels, athero- 
genic index, or cholesterol values in 
the serum. Tickner and Mier™* studied 
the serum cholesterol, uric acid and 
protein levels in 86 patients with psori- 
asis. The serum cholesterol was raised 
in 20% of the cases. This rise is most 
evident in cases with minimal lesions 
(32%) and least apparent in extensive 
cases (10%). The serum protein levels 
showed decreased protein and albu- 
min, with raised alpha 2 and beta glob- 
ulins. The more widespread the dis- 
ease, the greater the extent of these 
abnormalities, except for the beta 
globulins which tend to decrease in 
more extensive disease. The serum 
uric acid is raised above 5 mg. per 
100 ml. in 21% of the cases but above 
6.5 mg. per 100 ml. in only 4% of the 
cases. It is unlikely that the hyper- 
uricemia is significant in psoriasis. 
Because of few reported electrophor- 
etic studies and contradictory results, 
Bolgert and his colleagues'* studied 
13 cases of psoriasis to determine 
whether a definite pattern was present. 
There is no characteristic electrophor- 
etic pattern in psoriasis. In another 
study Schuster, Lea, Block and 
Curtis'*® found that free-moving 
boundary electrophoresis failed to 
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demonstrate serum protein abnormal- 
ities due to psoriasis, and that there 
was no correlation between the electro- 
phoretic findings and the clinical state 
of the disease. 

Block and his group'! made an ex- 
tensive study of the nitrogen and sulfur 
metabolism of 2 male patients with 
psoriasis but were unable to reveal 
any abnormality. This result contra- 
dicts the long held view propounded 
by Schamberg, Kolmer, Ringer and 
Raiziss'* that nitrogen retention was 
characteristic of psoriasis. 

Levy and his associates*', stimulated 
by the fact that psoriatic lesions im- 
prov ed after the use of corticosteroids, 
investigated the potassium, sodium, 
and glucose blood levels of 25. hos- 
pitalized patients with extensive psori- 
asis. There was a definite correlation 
between the improvement and a low- 
ered potassium blood level. There was 
no change in the sodium blood levels. 
A tendency toward hypoglycemia oc- 
curred with clinical improvement. 
Blood eosinophils, excretion of 17 
ketosteroids and potassium, diuresis 
and glomerular filtration were report- 
edly studied in 2 


vealing significant variations. There- 
fore, corticoadrenal stimulation could 
not be assumed to be responsible for 


the hypopotassemia. In another study / 
Reinberg, Bourgeois-Spinasse, Hincky. 


and Sidi'** found that skin potassium 
levels were normal in the uninvolved 
skin and markedly elevated in lesions 
of 20 psoriatic patients. These eleva- 
tions decreased when clinical improve: 


ment occurred with therapy. In another | 
study Hodgson® found that the sodium | 


content of the epidermis in psoriasis 
and in lichen simplex chronicus did 


not differ significantly from that in’ 


normal skin but the potassium conten! 
was raised in the two dermatoses, prob: 
ably due to the acanthosis. Plasm: 


patients before and © 
after clinical improvement without re- 7 
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potassium, sodium chloride and alka- 
line reserve were normal during the 
active phase of psoriasis. During im- 
provement there was a lowering of 
plasma potassium and plasma chloride 
and an increase in the alkaline reserve. 
It was hypothesized that the humoral 
changes found during improvement in 
psoriasis could result from the local 
treatment or that the cutaneous changes 
are the result of primary humoral 
changes. 

CHEMISTRY OF THE PSORIATIC LESION. 
The salient chemical abnormalities of 
the psoriatic lesion were summarized 
by Shelley and Arthur'®*® (table). The 
pattern of changes, while it seems defin- 
itive, gives no actual clue as to the 
real nature of the psoriatic lesion, al- 
though some change in the enzyme 
systems is suggested'*"*, The details of 
the numerous studies in the literature 
are analyzed by Shelley and Arthur'™*. 


SUMMARY OF SALIENT CHEMICAL 
ABNORMALITIES OF THE PSORIATIC 
LESION 


Abnormality 
A. Lesion 


Direction 


Water-soluble polypeptides Low 
Dipeptidase activity Low 
Zine Low 
Oxidative enzyme activity High 
B. Scale 
Sulfhydryl High 
Pentoses High 
Nickel High 
l'ree amino nitrogen Low 
\\ater-binding property Low 
Dipeptidase inhibitor ( present ) 


The actively growing epidermis is 
indicated by the higher oxidative rate 
and increased glycolysis. Not only is 
the oxidation-reduction system in the 
sin of the psoriatic increased but 
other enzymes show an increased ac- 
vity. These include both specific and 
esterases, alkaline phospha- 

, B-glucuronidase and arginase™®. 
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The insensible perspiration is increased 
3 to 8 times that of normal skin. All 
of these changes cannot be considered 
specific. Other elements may be nor- 
mal, for example, lipids'**. Lipnik and 
Levy** made a controlled study of 
the cutaneous sulfur metabolism in 
psoriasis by the oral administration of 
a tracer substance, L-methionine, S 35. 
Radioactivity was determined on the 
skin surface by means of a Geiger 
tube. Within 5 hours after the test 
dose the psoriatic lesion showed an 
increased count of sulfur 35 above 
that of the uninvolved skin and skin 
of controls. The psoriatic patches by 
the 5th day showed a level of the sulfur 
isotope 2 to 6 times that of the controls. 
What causes this sulfur retention is 
unknown but further study is neces- 
sary before one can postulate whether 
this phenomenon is specific for psori- 
asis. 

The chemistry of the scale has pro- 
vided an inconclusive field for study, 
largely because of lack of controls. 
Thus the high nickel content in psori- 
asis is not related to the results in other 
scaly dermatoses. Cholesterol appears 
to be normal, the choline content high 
and urea high (5 to 9 times more than 
that of blood). The amines found 
include histamine but no acetylcholine. 
Zahnd and Citron’s'*™’ study of the 
amino acid composition of exfoliative 
tissue in psoriasis revealed relatively 
high values for arginine and lysine but 
relatively low values for cy stine and 
cy steine. The protein chemistry of the 
scale has received special attention in 
the study of psoriasis since Monyhan 
considered psoriasis a defect in kera- 
tinization. Early reports indicated a 
high sulfhydryl content of the psori- 
atic scale (altered keratinization). 
Griineberg and Szkall®® found that the 
amount of water-extractable substances 
in psoriatic scales is small, around 7% 


fat-free dry weight, that is, about 1/6 
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of values found in normal barrier 
(42%) and lower than in normal 
stratum corneum disjunctum (30%). 
Chemical analysis showed that total 
nitrogen was nearly normal, amino 
nitrogen and calcium values higher in 
psoriatic scales, and urea only 0.27%, 
that is 1/6 of values found in the 
normal barrier. Hygroscopic ability of 
psoriatic scales, compared to the nor- 
mal barrier, is very low, while hygro- 
scopic power of extractive substances 
is high. The sulfur content of the 
normal barrier and of psoriatic scales 
is approximately the same, averaging 
1.05% and 1.09% respectively. Hahnel®*, 
who confirmed the finding that the 
amino-acid pattern was quantitatively 
the same as normal, also reported that 
the scales had a low free-amino-nitro- 
gen content. 

Flesch and Jackson Esoda**:**-4°-42 
demonstrated that the water soluble 
fraction of psoriatic scales has abnor- 
mal physical, and chemical properties. 
The abnormal physical properties are 
reflected in an impaired ability to al- 
low fluids to pass through a column 
of pulverized scales and in a decreased 
water-binding capacity. The abnormal 
chemical properties are a low free- 
amino-nitrogen and high sulfhydryl 
content. The combination of these 
chemical features was found in 20 
cases of psoriasis and can be used as 
a test for the diagnosis of this disease. 
Roe’**126 found three proteins present 
both in psoriatic scale and in the 
normal epidermis. She used polariza- 
tion optical methods to clarify the 
anomoly of keratin formation in psori- 
asis and found that the birefringent 
tonofibrillar system persists throughout 
the psoriatic epidermis and in the 
psoriatic scale. Histochemical studies 
localized mucopolysaccharides, glyco- 
proteins, and sulfhydryl groups and 
from this it was concluded that there 
is an accumulation of abnormal glyco- 
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protein in the psoriatic epidermis'*’. 
It is suggested that psoriasis represents 
a systemic error of sulfur metabolism 
in which sulfate is built up into the 
glycoprotein and becomes unavailable 
for synthesis of sulfur containing amino 
acids which are necessary for the 
formation of normal keratin. Braun- 
Falco!’ showed that the psoriatic horny 
layer is similar to the transitional zone 
of the normal skin. Both are rich in 
phospholipids, fatty acids and amino 
acids. Both show increased protein- 
bound sulfhydryl and increased activ- 
ity of non specific hydrolyzing enzymes, 
such as esterase, lipase, and phospha- 
tase. Braun-Falco™ suggested that this 
indicates an increase in the rate of 
keratinization. These findings indicate 
that psoriasis may occur as an abnor- 
mality in tissue metabolism related to 
accelerated keratin formation'*>. 
Griineberg and Szakall®® determined 
the pentose content of psoriasis scales 
and of the stratum corneum of normal 
skin. The water soluble metabolites of 
psoriasis scales were found to contain 
a high pentose content; however, this 
increased amount of pentose is not 
specific for psoriasis, for it has been 
found in certain forms of eczema, 
seborrheic dermatitis, mycosis fun- 
goides, Darier’s disease and in a few 
cases of exfoliative dermatitis. Along 
the same line Flesch and Jackson 
have estimated total 
pentoses, reducing substances and 
deoxyribose in aqueous extracts of 
callus, psoriatic scales and scales from 
other dermatoses. In all the psoriatics 
the total pentoses, free reducing sub- 
stances and deoxyribose were markedly 
elevated, but this was not specific for 
the psoriatic scales. From these anom- 
olies the increased free pentose con- 
tent appears to be more characteristic 
for psoriasis. These high free pentose 
levels form the basis of a newly modi. 
fied simple spot test with aniline 
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phthalate for the chemical diagnosis 
of psoriasis from extracts of scales*’. 
A positive test is compatible with psori- 
asis; when this test is negative, the 
diagnosis of psoriasis should be re- 
jected. 

Szakall and Weber’ call attention to 
the fact that of the 15% total nitrogen 
content in the water extract of normal 
stratum conjunction only about 5.8% is 
made up of amino nitrogen. This is 
approximately 38% of the total nitrogen 
content. In extracts from psoriatic le- 
sions it is 47%. These figures suggest 
that disintegration of the cell content 
occurs incompletely or that the lacking 
amino acids are further utilized. Along 
similar lines study of the free purine 
and free phosphate content of water 
soluble extracts from callus and psori- 
asis scales revealed that the concentra- 
tion of these substances is distinctly 
elevated in psoriasis'®. These findings 
also suggest chemical anomalies in the 
water-soluble non-keratin portion of the 
psoriatic horny layer and in all proba- 
bility due to an imbalance between the 
rates of keratinization and cell destruc- 
tion. Paschoud and Schmidli''* made 
an important investigation of the 
amounts of free amino acids and water 
soluble polypeptides in the normal and 
involved skin of patients with psoriasis. 
They made the significant observation 
that the amounts of free amino acids in 
healthy and involved skin correspond 
on the average with the values for 
the skin of normal persons, but that 
values of the water-soluble polypep- 
tides were generally lower but more 
so from psoriatic plaques free of scales. 
These observations seem to indicate 
that some type of faulty protein metab- 
lism exists in psoriasis. Paschoud, 
keller and Schmidli'* subsequently 
demonstrated that the psoriatic lesion 
is deficient in dipeptidase activity. The 
(‘peptidases are enzymes which hydro- 
l\ze proteins into the smaller water- 
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soluble polypeptides so that the low 
polypeptide content of the lesion re- 
lates to this enzyme deficiency pre- 
sumed to be specific for psoriasis. 
Braun-Falco'’ subsequently showed by 
histochemical procedures that leucine 
amino-peptidase levels were reduced 
in psoriasis. 

TREATMENT OF Psoriasis. A discussion 
of the treatment of psoriasis adequate 
to serve as a guide to the interested 
practitioner as well as to indicate the 
details of the feverish activity in this 
field would literally fill a book. Numer- 
ous recent compilations are available 
in many Jy 
spite of the tremendous number of 
therapeutic modalities for this disease, 
none is adequate to cure psoriasis, and 
the advice of Pillsbury, Shelley and 
Kligman''? to consider the disease as 
“a recurrent physiologic birthmark” 
must be the current summary attitude 
to therapy. The future is bright for 
symptomatic relief and, to paraphrase 
Downing*, psoriasis is an unpredic- 
table disease but it is not a hopeless 
one. 

Evaluation of therapy for psoriasis 
is at the same time a baffling and frus- 
trating experience, since the disease 
is subject to periodic remissions and 
recrudescences and therapy to one le- 
sion may cause involution of another 
because of co-reaction™?. Thus the 
comparison of treated and untreated 
area tests are rendered little more than 
valueless. The scope of therapeutic 
agents in psoriasis is wide. Samitz'**! 
made a systematic survey of them and 
listed the following general methods 
of treatment which have been followed 
(1) prophylactic (or preventive); (2) 
specific; and (3) nonspecific, including 
(a) oral and parenteral medications 
(b) topical therapy and (c) physical 
modalities, such as ultra-violet, grenz 
and Roentgen rays, electrosurgery, and 
solid carbon dioxide. Proponents of 
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various presumptive causal mechanisms 
including endocrine, infectious, meta- 
bolic, neurogenic, and climatic, have 
based therapy in elimination of these 
factors. Lacking definitive knowledge 
of the pathogenetic mechanism under- 
lving psoriasis, treatments of diverse 
types have been given by internal and 
topical routes in order to correct the 
known altered epidermal metabolism. 
Selected unclassified examples of more 
recent procedures studied include; 
chemotherapeutic anti-tumor agents'®°, 
antimetabolic (aminopterin 
lipocaic®?**, steroids (notably tri- 
amcinolone and for 
intralesional injection*®'", vitamins 
fonylurea derivatives, carbutamide*, 
invenol'*, sitosterol'**, atabrine'*?, 
antibiotics? dextro-lactic acid**: 
46,162 conteben™!, —allan- 
(keratin-dispersing ability ), 
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tar and radiation therapy'™*, chloranil'™, 
grenz ray and Roentgen 

An interesting example of the at- 
tempt to develop a form of therapy 
directed toward a prominent feature 
of psoriasis is Lawler and Vineyard’s** 
treatment of the vascular component 
of the psoriatic lesion. In spite of their 
using 4 modalities, the vascular ele- 
ment did not respond. They used: (1) 
crude coal tar and ultraviolet light 
daily, (2) amethopterin, 2.5 mg. daily 
for one week, alternating with one 
week of no treatment, (3) Roentgen- 
ray therapy to localized lesions, and 
(4) triamcinolone in various dosages. 
Despite complete involution of the 
psoriatic lesions, all patients demon- 
strated the highly characteristic elon- 
gated and tortuous capillaries in areas 
where psoriatic lesions were known to 
have existed. 
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BOOK REVIEWS AND NOTICES 


THe RETICULOENDOTHELIAL SysteEM (RES). 

By Jonn H. HELLER AND ALBERT S. GORDON 
AND 34 Ornenrs. Pp. 280; illustrated. New 
York: New York Academy of Sciences, 1960. 
Price, $3.50. 

In this volume are recorded a series of 
papers which were presented at a conference 
on The Reticuloendothelial System held by 
the New York Academy of Sciences on De- 
cember 10 and 11, 1959. The material is 
grouped in 4 major sections: 1) Definitions 
and Morphologic Aspects; 2) Factors Influ- 
encing RES Activity; 3) The Relations of the 
RES to Infection and Immune Reactions; and 
4) The Relations of the RES to Stress, Or- 
ganic Metabolism, and Growth Processes. 


C.Z. 


KREBSSYNTROPIEN, WAHLVERWANDTSCHAFTEN 
UND LOKALISATIONSGESETZE DES KreBseEs. By 
Dr. Mep. Hans Grossr, Prosektor des 
Bezirkskrankenhauses “Am Sund” in Stral- 
sund. Pp. 127; 25 ills. Jena: Gustav Fischer 
Verlag, 1960. Price, DM 12,25. 

SyNTRopY means correlation. It is synony- 
mous with combination, association and co- 
existence. In this monograph the term is used 
to designate the relationship between cancer 
and its etiologic factors. If, in a given situa- 
tion, the cancer incidence is greater than 
expected statistically, the author speaks of 
positive syntropy; if it is smaller he speaks of 
negative syntropy. The present volume con- 
tains a comprehensive study of the syntropy 
of cancer with various diseases and other 
carcinogenic factors both generally and 
locally. The study is based on an extensive 
review of the literature and an analysis of 
many thousands of necropsies at several patho- 
logical institutions. As in previous studies 
negative syntropy was found between cancer 
and such diseases as arteriosclerosis, diabetes 
and renal disorders. It is shown, however, that 
this negative syntropy does not reflect the 
true situation, but the smaller incidence of 
cancer in these diseases is due entirely to the 
earlier death of the patients. General positive 
syntropy was found between cancer and ir- 
radiation, the intake of certain chemical sub- 
stances, cholelithiasis, liver cirrhosis and 
others, all cancers, also those elsewhere in 
the body, being more common than expected 
statistically. On the other hand, local positive 
syntropy was observed, as has long been 
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known, between cancer and tuberculous cavi- 
ties, scars, silicotic nodules, stonebearing gall- 
bladders, cirrhotic livers and many other le- 
sions. The author concludes with Fischer- 
Wasels (1927, 1936) that cancer is caused 
by a combination of factors, some of which 
produce general readiness for cancer, while 
others determine the place where cancer will 
strike. This monograph is highly recommended 
to all students and physicians who are inter- 
ested in the interrelation of cancer with other 
diseases. W.E. 


NEUROPHARMACOLOGY. ‘Transactions of — the 
Fifth Conference. Josiah Macy, Jr. Founda- 
tion. Edited by A. ABbramson, M.D. 
Pp. 251; 55 ills. New York: Josiah Macy, Jr. 
Foundation, 1960. Price, $6.00. 

Tus is a thought-provoking text designed 
primarily to give the reader an insight into 
present theoretical and clinical ideas of neuro- 
pharmacology. A basic knowledge of neuro- 
pharmacology is necessary at least in one 
aspect (biochemical, physiological, and oth- 
ers) of the field before any benefit can be 
derived from this type of text. The book 
involves the presentation of a paper on a 
certain phase of the subject followed by a 
discussion by many of the most outstanding 
scientists studying in this field. Any investi- 
gator whether in the clinical or basic sciences 
would find this interesting reading. 

Four papers are presented: Amine Metabo- 
lism and Its Pharmacological Implications: 
Central Action of Chlorpromazine and 
Reserpine; Physiological Fractionation of the 
Effect of Serotonin on Evoked Potentials; 
and Biochemical Sites of Action of Psycho- 
tropic Drugs. 


LeuKocyYTE ANTIGENS AND ANTIBODIES. By 
Roy L. Watrorp, M.D., Assistant Professor 
of Pathology, University of California School 
of Medicine, Los Angeles. Pp. 182; 7 ills. 
New York: Grune & Stratton, Inc., 1960. 
Price, $6.75. 

DEVELOPMENTs in the field of leukocyte 
immunology have appeared with rapidity in 
recent years. These have been brought to- 
gether and critically assessed in this mono- 
graph. The following topics are considered: 
1) Techniques for the study of leukocyte anti 
gens and antibodies; 2) Specificity and reac 


tions of certain antigens and antibodies in 
immunohematology; 3) Auto-antibodies di- 
rected against leukocytes; 4) Allergic neutro- 
penia and agranulocytosis; 5) The L.E. fac- 
tor; 6) Leukocyte antibodies and the homo- 
graft reaction: and 7) The clinical significance 
of leukocyte antibodies. There is appended 
a list of 567 references. . 
Through the preparation of this small vol- 
ume, the author has performed a valuable 
service for hematologists and others concerned 
with the clinical and laboratory aspects of 
this complex subject. CZ. 


PHYSIOLOGY OF THE RETINA AND THE VISUAL 
Patuway. By G. S. Brinpiey, M.D., 
Fellow of King’s College and Lecturer in 
Physiology in the University of Cambridge. 
Pp. 298; illustrated. London: Edward 
Arnold Ltd. (The Williams & Wilkins Co.., 
Baltimore, exclusive U.S. 1960. 
Price, $7.50. 

Tuts informative mono- 
graph is concerned exclusively with the physi- 
ology of the human visual pathways. The 
author has successfully combined a_ large 
amount of recent and classical experimental 
evidence with a minimum of theoretic specu- 
lation to produce an understandable explana- 
tion of the function of this important system. 

The first portion of the book is devoted to 
the information derived from objective ex- 
perimental methods, beginning with the 
photochemistry of the retina and working 
back to the cerebral cortex. The last portion 
of the book describes the results of sensory 
experiments exploring visual function in hu- 
man subjects. The text is concisely written, 
well-indexed and carefully documented. It 
should serve the student of physiology as a 
current reference work in this field. W.F. 


Agents ), 


interesting and 


Dre IM 
KINDESALTER. By Priv.-Doz. Dr. P. BresaL- 
ski, Chief, University Throat, Nose and 
Ear Clinic, Mainz, with a Section on Dis- 
orders of Voice and Speech, by Pror. Dr. 
R. Luenstncer, Ziirich. Pp. 342; 118 ills. 
Stuttgart: Georg Thieme Verlag, 1960 (In- 
tercontinental Medical Book Corporation, 
New York, U.S. Agents). Price, $11.65. 
Tuts compact volume presents practically 
very aspect of the diagnosis and treatment 
£ otorhinolaryngologic diseases in infancy 
ind childhood including those conditions en- 
ountered in the new-born. The discussions of 


he anomalies, tumors and infections of the 


Book Reviews and Notices 169 541 
upper and lower respiratory tracts and esopha- 
gus are concise and competent. Diseases of 
the parotid glands, dental and oral pathology, 
diseases of the ear and vestibular apparatus, 
virus infections and neurological disorders 
are included in the comprehensive coverage. 
Valuable information and important sugges- 
tions appear in the sections on electroence- 
phalography, physical and climatic therapy, 
and local and general anesthesia. The section 
on drug therapy, which includes recent ad- 
vances in corticosteroid and antibiotic therapy, 
and an extensive table of differential diagno- 
ses, are sources for rapid reference. Each 
subject is accompanied by an excellent bib- 
liography. This volume can be highly recom- 
mended to otolaryngologists and pediatricians. 


HLS. 


Lirows AND BLoop PLATELETs. By H. 
Fercuson, M.D., D.Sc., Professor of Physi- 
ology, University of North Carolina. Pp. 
278: 28 ills. Chapel Hill: University of 
North Carolina Press, 1960. Price, $5.00. 

Tuis monograph is devoted to lipoids and 
blood platelets with reference to blood coagu- 
lation and the hemorrhagic diseases. The 
material represents the works and views of 
the author, who is a well-known expert in 
clotting mechanisms. The subject matter is 
presented in 4 major sections. The first 3 
sections embody experimental work conducted 
over a 27-year period (1929-1956), while the 
last section contains supplemental informa- 
tion published up to the Fall of 1959. 

The various historical, experimental and 
interpretive discussions will be of particular 
interest to workers in the field of blood coag- 


ulation. CZ. 


TuMeurs MALIGNES DU PHARYNX ET DU 
LARYNX: Erupk ANATOMO-TOPOGRAPHIQUE. 
By F. Bacresse, Chief, Radiodiagnosis and 
Radiotherapy Service, Curie Foundation, 
Radium Institute of the University of Paris, 
and Chief, Radiotherapy Service, American 
Hospital, Paris. Pp. 770; 675 ills. and 13 
plates. Paris: Masson et Cie, 1960. Price, 
160 NF. 

Tuts atlas of roentgenologic studies of ma- 
lignant tumors of the pharynx and larynx con- 
tains a minimum of text and a maximum of 
illustrations. Normal roentgenologic findings 
in each anatomic area are established and 
followed by the roentgenologic evidence ob- 
tained in patients with proven tumors. Each 
case report consists of a succinct outline of 
the clinical course augmented with line draw- 
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ings which interpret the details in the superb 
reproductions of the roentgenograms. Valu- 
able criteria are suggested for determining 
the exact seat and extent of tumors and for 
the selection of the field of irradiation. The 
section on tomography and that dealing with 
malignant tumors of the nasopharynx are 
especially noteworthy. A final section of 38 
pages is devoted to a suggested international 
classification of cancer in this area and is 
followed by an excellent bibliography. This 
volume is highly recommended for all roent- 
genologists and those surgeons concerned 
with the management of tumors of the head 
and neck. HLS. 


THE CLONAL SELECTION THEORY OF ACQUIRED 
Immunity. By Sir MacrarLANE BURNET, 
Walter and Eliza Hall Institute of Medical 
Research, Royal Melbourne Hospital. Pp. 
209; 12 ills. Nashville, Tennessee: Vanderbilt 
University Press, 1959. Price, $5.00. 

Wrrn his “Production of Antibodies” in 
1940 Sir Macfarlane started a series of mono- 
graphs on the nature of the immune response 
which established him as an _ outstanding 
theoretical biologist. The present volume is 
the fourth in that series. Throughout, his chief 
concern has been the mechanism of antibody 
production for which he postulated in 1949 
(with Fenner) an indirect template theory. 
Essential to this theory were certain assump- 
tions that became untenable and led to his 
“genocopy” modification in 1956. Both of 
these theories were based upon an analogy 
between the activation of adaptive enzymes 
and the synthesis of antibody. 

In the present volume, however, he aban- 
dons the adaptive enzyme mechanism in 
favor of Jerne’s natural selection hypothesis 
which he extends by postulating the existence 
of clones of mesenchymal cells (lymphocytes ) 
which ab initio carry genetically determined 
specific reactive sites for a large number of 
antigens. When antigen makes contact with 
the appropriate tissue cell it stimulates that 
cell to proliferate to become a clone of cells 
which synthesize gamma globulin molecules 
with the specific configuration characteristic 
of the original cell. 

Having adopted this concept the author 
attempts to explain some of the major im- 
munologic phenomena such as acquired toler- 
ance, delayed hypersensitivity reactions, 
homograft immunity, natural antibodies, auto- 
immune disorders, collagen diseases and neo- 
plasms. Dr. Burnet declares himself satisfied 
with the result. If in time certain assumptions 
and speculations are not substantiated, he will 


not be disturbed, for he says in his conclu- 
sion, “If this interpretation of the primary 
formation of immune pattern is in error, it 
should be relatively easy to devise experi- 
ments to disprove it and replace it with some 
thing better.” This the author will probably 
do in the next monograph of this series. 

ELS. 


A PHARMACOLOGIC APPROACH TO THE STUDY 
OF THE Muinp. Edited by Roperr M. 
FEATHERSTONE, Pu.D., AND ALEXANDER 
Smion, M.D., University of California School 
of Medicine. Pp. 399; 35 ills. Springfield: 
Charles C Thomas, 1959. Price, $10.75. 
Tuts monograph contains the papers pre- 
sented at a symposium at the University of 
California School of Medicine in January, 
1959. The symposium was intended to pro- 
vide a multi-disciplinary approach to the sub- 
ject expressed by the title. Included in the 
large number of participants were biochemists, 
physiologists, pharmacologists, psychologists, 
statisticians and clinicians. After introductory 
statements regarding the purpose and _ in- 
tended scope of the symposium, the first part 
of the monograph consists of a series of tech- 
nical papers including, among other topics, 
a brief but critical review of the effects of 
drugs on cerebral circulation and energy 
metabolism, and a paper titled “Psychochem- 
istry” which deals largely with phenylpyuric 
oligophrenia. The section is followed by one 
called “non-empiric” approaches from the 
basic sciences. The third part deals with re- 
search design and clinical evaluation in a 
very broad and general manner. Other papers 
are devoted to tranquilizers, hallucinogens, 
monoamine oxidose inhibitors, and psychic 
energizers both from an experimental and 
therapeutic standpoint. A good deal of dis- 
cussion is devoted to semantics and the usage 
of such words as “mind,” “psychochemistry” 
and “psychopharmacology.” The monograph 
provides interesting reading and is rather 
informative. RS. 


MeEpIcAL, SuRGICAL AND GYNECOLOGICAL 
COMPLICATIONS OF PREGNANCY. Edited by 
ALAN F. Gutrmacuer, M.D. Anp Josepn J. 
Rovinsky, M.D. Pp. 604; 64 ills. Baltimore: 
The Williams & Wilkins Co., 1960. Price, 
$16.50. 

Tue obstetrician, who, as a specialist, was 
at one time relatively self-sufficient in man- 
aging pregnant women and their problems 
now must seek advice from his clinical and 
non-clinical colleagues far more frequently 


than he ever did in the past. That this reflects 
the tremendous expansion of general medical 
knowledge rather than the declining ability of 
obstetricians is suggested by the amount of 
material included in “Medical, Surgical and 
Gynecological Complications of Pregnancy.” 
This volume, to which 68 appropriate special- 
ists from the Staff of the Mount Sinai Hos- 
pital contributed, was edited by two capable 
obstetricians, A. F. Guttmacher and J. J. 
Rovinsky. 

The material is divided into 14. sections 
arranged according to body systems or to 
types of problems. Examples are; Gastroin- 
testinal system, neuropsychiatric problems, 
hematologic problems, collagen disorders, ma- 
lignancy and genetic considerations. Indi- 
vidual conditions are discussed in great detail 
and few have been omitted. The physiologic 
effects of the various complications on the 
pregnancy and those of the pregnancy on 
the disease are considered. In most instances 
diagnostic methods are described in detail 
and the management of both the pregnancy 
and the complicating condition are discussed. 
For the most part the procedures recom- 
mended are acceptable and of proven value. 
The chapters on radiation and congenital ab- 
normalities are particularly effective. 

Each chapter includes an exhaustive bibli- 
ography of references to clinical and experi- 
mental work, which also increases the value 
of the text as a reference. Despite the host 
of contributors the style is relatively homo- 
geneous. 

There are few illustrations and some of 
those included, particularly the ones illustrat- 
ing varicose veins, add nothing. Some of the 
descriptions of Roentgen-ray diagnostic pro- 
cedures might be a bit easier to follow if 
the various steps were illustrated. 

Advanced students, residents (obstetric, 
medical, surgical and others), specialists and 
family physicians who take care of pregnant 
women can learn much from this excellent 
book. 


THe MetasouisM or Carpiac GLycosipes. 
By S. E. Wricwr, Pa.D., M.Se., A.R.LC.. 
Associate Professor of Pharmacy, University 
of Sydney, Sydney, Australia. Pp. 86; 14 ills. 
Springfield, Ill.: Charles C Thomas, 1960. 
Price, $4.75. 

IN this monograph, the author has under- 
taken a comparison of the behavior of the 
important glycosides used in therapeutics, and 
to review the salient facts upon which are 
based present concepts: of the relationship 
between their chemical constitution and 
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pharmacological activity. Chapters are de- 
voted, successively, to the Chemical Nature 
of Cardiac Glycosides; The Relationship Be- 
tween Molecular Structure and Pharmaco- 
logical Activity; Methods for Analysis of Car- 
diac Glycosides; Cardioactive Metabolites of 
Digitalis Glycosides; and to the Absorption, 
Distribution in Tissues and Organs, and Ex- 
cretion of Cardiac Glycosides. 
Pharmacologists, biochemists, clinical 
cardiologists will be particularly appreciative 
of this concise and competent review of a 
most important group of compounds. — C.Z. 


L’ANNEE ENbDocRINOLOGIQUE. BY M. ALBEAUX- 
Fernet, L. P. Breant, P. Bucarn, 
J. Cuapor, J. Dentpreux, M. GeLinet 
J. D. Rostant. 11th year. Pp. 212; illustrated. 
Paris: Masson et Cie, 1959. Price, 2.100 fr. 
Tus is the eleventh year of this yearly 

publication, somewhat similar to the year- 

books published in this country. The subjects 
reviewed are grouped by the individual 
glands; within each chapter, certain selected 
problems or disorders are presented; limita- 
tion of space prevents listing all of these. 

Here are some examples: “Recent progress 

in the study and clinical determination of 

urinary corticoids;” “Aldosterone;” “Hypo- 
thyroidism by abnormal hormone synthesis;” 

“Hypopituitary Coma;” “Newer arguments in 

favor of a pituitary origin of Cushing's dis- 

ease:” “The feminizing testicle;” “Fetal mas- 
culinization;” “Endocrinology Psychi- 
atry;” “Reserpine and Endocrinology;” “Sero- 
tonin and Endocrinology;” “Thyro-adreno- 
cortical insufficiency (Schmidt's Syndrome );” 
and “Pluriglandular insufficiency with normal 
pituitary gland (Claude-Goungerot  Syn- 
drome ).” K.P. 


Tue Human Apocrine Sweat GLAND IN 
AND Disease. By Harry J. Hurvey, 
M.D., D.Sc.{ Mep.), Professor of Dermatol- 
ogy, Hahnemann Medical College, Philadel- 
phia, and Water B. Sueviey, M.D., Px.D.. 
Professor of Dermatology, University of 
Pennsylvania School of Medicine. Pp. 138; 
59 ills. and 1 color plate. Springfield, IL: 
Charles C Thomas, 1960. Price, $6.50. 

Tus is an excellent monograph on the 
apocrine sweat gland. The authors have drawn 
on their extensive investigative experience to 
produce a concise, competent review of cur- 
rent knowledge concerning these interesting 
structures. The anatomy, physiology, and 
pharmacology of apocrine sweat glands is 
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systematically treated, followed by a discus- 
sion of the nature of apocrine sweat. The 
final section deals with disorders of these 
atavistic organs. 

Dermatologists and others wishing particu- 
lar information regarding the apocrine sweat 
mechanism will find this a basic reference 
volume on the subject. Cz. 


PSYCHIATRY IN THE MEDICAL SPECIALTIES. By 
FLANDERS DunsBar, M.D., Men. Sc.D., Pu.D. 
Pp. 535. New York: The Blakiston Division, 
McGraw-Hill Book Company, Inc., 1959. 
Price, $12.00. 

Tuts book is an elaboration of the author's 
concepts of specific diseases being consequent 
in whole or part to specific emotional con- 
flicts. Since this reviewer has long felt that 
diseases do not have personalities but rather 
the obverse, he is negatively skewed toward 
this book. 

Dr. Dunbar’s first chapter deals admirably 
with the Field Theory, namely, that disease 
and dysfunction are the resultant of a large 
number of forces acting in the field. Unfor- 
tunately, however, one gets the impression 
in the rest of the book that emotional forces 
are “the” cause of numerous disorders, rather 
than constituting one, albeit often significant, 
force. This psyche to soma connection is 
substantiated through correlation of psychi- 
atric studies with disease conditions and 
through a jumbled detailing of a number of 
psychophysiologic studies. Neither of these 
is adequate to prove direct causation, if such 
ever exists. 

Moreover the somatic aspects are dealt 
with inaccurately, such as the author's lump- 
ing together of the irritable colon syndrome 
with ulcerative colitis, two distinct patho- 
physiologic entities. 

All this is not to say that Flanders Dunbar 
has not made many significant contributions, 
or to deny her her well-deserved position in 
psychosomatic medicine. It does mean that 
this text will be of interest principally to those 
specializing in this area. WS. 


THe Bacteria: A TREATISE ON STRUCTURE 
AND Function. VoLuME I. STRUCTURE. 
Edited by I. C. Gunsatus, Department of 
Chemistry, University of Illinois, ann RocEr 
Y. Sranrer, Department of Bacteriology, 
University of California. Pp. 513; 109 ills. 
New York: Academic Press, Inc., 1960. 
Price, $13.00. 
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Tuts is the first in a projected series of 5 
volumes which it is hoped will serve as a 
comprehensive source of information about 
modern knowledge of the general biological 
_Ttoperties of bacteria. The present volume is 
devoted to a consideration of the Structure 
of bacteria. Considered in respective sections 
are: 1) The Bacterial Protoplasm—Composi- 
tion and Organization; 2) The Internal Struc- 
ture of the Cell; 3) Surface Layers of the 
Bacterial Cell; 4) Movement; 5) Morphology 
of Bacterial Spores, Their Development and 
Germination; 6) Bacterial Protoplasts; 7) 
L-Forms of Bacteria; 8) Bacterial Viruses— 
Structure and Function; 9) Antigenic Analy- 
sis of Cell Structure; and 10) Localization of 
Enzymes in Bacteria. 

The dissertations are all excellent and _ set 
a high standard for the volumes to follow. 

Microbiologists and others interested in 
basic knowledge of bacteria will find this a 
valuable and instructive reference work. 


C.Z. 


Massacre, MANIPULATION AND TRACTION. 
Edited by Stoney Licut, M.D., Assistant 
Clinical Professor of Medicine (Physical 
Medicine ), Yale University School of Med- 
icine, New Haven, Connecticut. Pp. 275; 
104 ills. New Haven, Connecticut: Eliza- 
beth Licht, Publisher, 1960. Price, $10.00. 
Tue fifth volume in the Physical Medicine 

Library, edited by Dr. Sidney Licht, dis- 

cusses massage, manipulation and traction. 

Thus, the editor rounds out this series by 

presenting a practical text contributed by a 

group of recognized authorities on subjects 

which, although known and _ practiced for 
thousands of years, continue to be poorly 
understood. 

The first half of Part I of this volume is 
devoted to massage, the oldest analgesic and 
one favorably mentioned by Hippocrates. 
Since then, massage has gone through alter- 
nating cycles of acceptance or rejection which 
are discussed in the fascinating and well 
annotated chapter on the history of massage. 
The section on the physiological etfect of mas- 
sage, which is most informative, enables the 
reader better to understand and appreciate 
the restrained discussions which follow on 
the technique of massage and its clinical ap- 
plication. A unique and daring feature of the 
book is the inclusion of special forms of mas- 
sage popular in parts of Europe, but virtully 
unknown in America. 

Part Il deals with manipulation of the 
joints of the spine and those of the extremi 
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ties and the stretching of muscle groups. Al- 
though used for years, especially in Great 
Britain, this aspect of Physical Medicine has 
been looked upon with some skepticism by 
many respected and conservative physicians. 
In this volume, the contributors te the sub- 
ject make it clear that although ill-considered 
manipulation may be dangerous, in the hands 
of an informed physician it is a useful thera- 
peutic agent. Furthermore, to become an ex- 
perienced technician in the field of manipu- 
lation, a foundation of sound anatomical and 
physiological knowledge is essential as well 
as careful training and much experience. 

The editor, believing that non-surgical trac- 
tion belongs properly to the physiatrist rather 
than the orthopedic surgeon, has included a 
final section (Part HII) on traction: manual, 
mechanical, and motorized intermittent trac- 
tion. The methods for applying traction to 
the various parts of the spine are described 
in detail. The conservative management of 
dise lesions is especially emphasized in view 
of the widespread and too often indiscrimi- 
nate use of traction. The study of this section 
will repay any practicing physician. 

Dr. Licht is to be commended for present- 
ing a book with a definite purpose. Since the 
methods of treatment considered are contro- 
versial, by subjecting them to impartial scien- 
tific evaluation Dr. Licht rendered a con- 
structive service to both physicians and the 
public. This book should prove a useful and 
popular guide to all who are interested in 
Physical Medicine and Rehabilitation. 

G.P. 


PERIPHERAL VASCULAR Diseases. By TRAvis 
Winsor, MD., Assistant Clinical Professor 
of Medicine, University of Southern Cali- 
fornia School of Medicine. Pp. 845; 435 ills. 
Springfield, Ill.: Charles C Thomas, 1959. 
Price, $16.50. 

THe most unusual feature of this book is 
the profusion of bold black and white draw- 
ings and diagrams which illustrate patho- 
thysiologic vascular phenomena and clinical 
syndromes. The great majority of these are 
-xcellent. A few are so simple and so primer- 
ke in quality that they serve little purpose. 

The first half of the book is excellent and 

als with the anatomy and physiology of 

e peripheral circulation. There are detailed 

scriptions of methods and instruments em- 

oyed in the study of vascular disorders. 
rr example; almost 100 pages are devoted 
plethysmography alone. 

The second half of the book is concerned 

ith clinical syndromes and their treatment. 
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Some of these are covered in detail but others 
quite superficially. For example, less than 
one-half page is devoted to the post-phlebitic 
syndi_ ae. 

This is not a reference work for the prac- 
ticing clinicians but is an excellent teaching 
text for acquainting students with the normal 
and abnormal behavior of the peripheral 
vessels. N.L. 


Back Pain: DIAGNOSIS AND TREATMENT 

Usinc MANIPULATIVE TECHNIQUES. By JOHN 
McM. MenNNeELL, M.D., Special Lecturer, 
Department of Physical Medicine, Medical 
School, College of Medical Evangelists, Los 
Angeles, California. Pp. 226; 78 ills. Boston: 
Little, Brown and Company, 1960. Price, 
$9.50. 

BasicaALLy this book by Dr. Mennell is a 
well-thought out text on the patho-mechanics 
of back pain and a clear and well-illustrated 
exposition of the place for manipulative ther- 
apy in patients suffering with back pain. He 
makes a strong case for more extensive use 
of physical treatment through the physical 
therapist and for the inclusion in the Medical 
School program of the theory and_ practice 
of manipulative therapy. The limitations of 
the text are pointed out most distinctly by 
the author in the preamble when he states 
that “manipulation, whether used diagnostical- 
ly or therapeutically is an art which is diffi- 
cult to learn from the written word and 
printed illustration.” If the text could be used 
in conjunction with preceptorial demonstra- 
tions and guidance it would be of considerable 
value. However, in the reviewer's hand and 
following the text as meticulously as possible, 
success in ameliorating symptoms was not 
achieved. There can be little doubt, however, 
that if the book is followed carefully, one’s 
knowledge of back motion and spinal physi- 
ology can be greatly enhanced especially in 
its minutia. The advantages of this micro- 
scopic analysis are at best difficult to assess. 
The de-emphasis of the spondylolisthetic de- 
fect as a source of pain in this condition may 
be open to some question and the criterion 
for diagnosis for disc lesion may be a trifle 
strict. Also, the virtues of pelvic traction and 
the defects of leg traction in the treatment 
of the disc syndrome would not meet with 
universal acceptance. The indications for 
spine fusion after disc removal would appear 
to be sound but the alleged cures from the 
pre-operative joint manipulation while plac- 
ing the patient on the operating table wou! ! 
certainly demand more than conjectural pro: f 
Furthermore, the statement that prolonged 
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immobilization in plaster is unnecessary and 
undesirable following simple spine fusion 
would seem to violate the basic principles 
of bone healing. His approach to the so- 
called whiplash injury and its analogy to 
the twisting of an ankle would seem to be 
quite sensible. 

This is a book to be studied carefully and 
used judiciously, keeping in mind that it is 
written by an enthusiastic and apparently 
successful master of the manipulative tech- 
nique. HLS. 


A SyLLasus oF MepicaL History. By 
B. Rocers, M.D., Professor of Preventive 
Medicine, Temple University School of Med- 
icine, Philadelphia, Pa. Foreword by Robert 
M. Bucher, M.D., F.A.C.S., Dean of the 
School of Medicine. 2nd ed. Pp. 33; 14 ills. 
Privately printed, 1960. Price, $2.00. 

Tuts neat volume, in a hard buckram 
cover presents to first year students a series 
of 12 lectures extending from October through 
December. The eight chronological periods, 
all adequate but necessarily brief, are pre- 
ceded by a lecture on the Temple University 
Medical Center, and followed by a list. of 
Nobel Laureates in Physiology and Medicine, 
1901-1959. An analysis of the 50 years in 
which the prize was awarded shows that it 
was received, or shared in, by U.S. scientists 
13 times; by German, 11 (of which 2 were 
given after World War IL); by French, 4; by 
Swiss, 4; by Russian, 2; by Swedish, 2: 
by all other nationalities, 21. 

Even in the restricted space of a syllabus, 
the gifted author has been able to introduce 
numerous little known attractive touches 
whose readability raises this abstract well 
above the level of most efforts of this kind. 
The facts are given accurately. The Declara- 
tion of Geneva (1948) modernization of the 
Hippocratic oath is a useful item to have 
available. The illustrations, though all but 
one (Jenner's portrait) old familiar friends, 
cover the field adequately and are well pro- 


duced and_ labelled. ELK. 


LYMPHANGIOGRAPHIE UND  LYMPHADENOG- 
RAPHIE DER EXTREMITAETEN (Lymphangiog- 
raphy and Lymphadenography of the Ex- 
tremities). By F. E. MANNHEIMER, 
L. PrLecer-SCHWARZ AND B. THURNHER, 
Vienna, Austria. Pp. 71; 148 ills. Stuttgart: 
Georg Thieme Verlag, 1960 ( Intercontinental 
Medical Book Corp., New York Agents). 
Price, $9.30. 


Tuts interesting book starts with a review 
of the history of the anatomy of the lymphatic 
system dating back to Hippocrates, and an 
abundantly illustrated description of the 
anatomy and histology of the lymphatic sys- 
tem. Then the authors describe their tech- 
nique of lymphangiography, that is, with a 
subcutaneous injection of a 11% watery solu- 
tion of Patent Blue V_ (method Kinmonth ) 
they make the lymph vessels visible, then 
a small incision in the periphery exposes a 
main vessel which they inject with a 50% 
solution of Diodon or 76% Urografin. After 
this preparation roentgenograms are taken 
in 2 planes. In the description of the roent- 
genologic results of the normal lymphatic 
system, the authors distinguish between an 
anterior and a_ posterior prefascial well 
as a subfascial system. Chapters on primary 
and secondary lymphangiopathy follow. The 
primary lesions include hypoplasia, lymphec- 
tasia, varices and lymphangitis. The second- 
ary pathological changes of the lymph. sys- 
tem include the secondary varices and lym- 
phatic changes in the post-phlebothromboti: 
syndrome. Chapters on lymphadenography fol- 
low. This method shows lymphadenopathy in 
contrast-media-depots in the popliteal and in 
guinal areas. Filling of the lymphatic system 
with contrast media is done without much 
trouble in the lower extremities, but filling 
of the lymphatic system in the upper extremi 
ties is more difficult. In most cases only the 
system up to the axillary glands can be visual 
ized. The monography closes with an excel 
lently illustrated discussion of lymphadenop- 
athy. This method of lymphadenograpliy 
seems to be specially valuable in the search 
for metastases as well as lymphatic gland 
changes found in Hodgkin's disease. This 
book again proves the high quality of a 
product of the Georg Thieme Publishers. 

W.B 


Enpemic Gorrre. By F. W. CLEMENTS AND 

17 Orners. Pp. 471; 124 ills. Geneva: 
World Health Organization, Monograph 
Series, No. 44, 1960. Price, $8.00. 

Tue importance of endemic goitre in many 
countries has been neglected by public he«!th 
authorities. To stimulate interest and promote 
adoption of corrective measures, WHO 
conducted extensive investigations of ‘he 
problem in various parts of the world. | he 
twelve chapters comprising this monogr ph 
are contributed by well-known goiter wor) «Ts 
whose reviews cover all aspects of the » b- 
ject The fascinating history of goitre co: ors 
nearly the entire span of recorded knowl 4 


of man as described in the initial chapter. 
A monumental contribution is that of the 
Prevalence and Geographical Distribution of 
Endemic Goitre in which no less than 1369 
references are cited to delineate the vast 
extent of the problem throughout both hemis- 
pheres. Highly valued discussions are pre- 
sented on the physiology, etiology and pathol- 
ogy of goitre, the health problems and _ their 
control, and evaluation of iodine prophylaxis. 
Intensive study of this major reference work 
is required for all those interested in the 
control of this universal health problem. 


CS. 


THe NEUROCHEMISTRY OF NUCLEOTIDES AND 
Amino Acips. Edited by Roscoe O. Brapy, 
M.D., AND DonaLtp B. Tower, M.D. Pp. 
292; 62 ills. New York: John Wiley & Sons, 
Inc., 1960. Price, $10.00. 

Researcu during recent years has revealed 
much new information concerning the bio- 
chemistry of the nervous system. Therefore 
the papers and discussions which were pre- 
sented at a Symposium on the Neurochemistry 
of Nucleotides and Amino Acids in 1958 
offer a timely review of developments in these 
areas. Among the topics considered were 
adenine, guanine, cytidine, and uridine nucle- 
otides; coenzyme metabolism of the brain; 
neurochemistry of polynucleotides; gamma- 
aminobutyric acid, the formation of phospha- 
tide bases; the neurochemistry of asparagine 
and glutamine; and protein metabolism of 
the nervous system. 

The contributions are authoritative and 
should be of great interest and value to neuro- 
chemists and neurophysiologists as well as 
other workers seeking a better understanding 
of the functioning of the nervous system. 


C.Z. 


Ossrerrics (From the original text of Joseph 
B. DeLee, M.D.). By J. P. M_D., 
F.LC.S.( Hon.), Senior Attending 
Obstetrician and Gynecologist, The Michael 
Reese Hospital; Obstetrician and Gynecolo- 
uist, Associate Staff, The Chicago Lying-In 
Hospital; Attending Gynecologist, Cook 
County Hospital; Professor of Gynecology, 
Cook County Graduate School of Medicine. 
12th ed. Pp. 1098; 1219 ills., 119 in color. 
Philadelphia: W. B. Saunders Co., 1960. 
Price, $17.00. 

Tne remarkable advances in general med- 
al knowledge during recent years have led 
o changes in the preparation of textbooks, 
‘s well as in practice. DeLee, who prepared 
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the first seven editions of “Obstetrics,” felt 
qualified to serve as an authority on all 
phases of obstetrics and of related medical 
and surgical problems. The current author, 
an equally eminent and capable obstetrician, 
has called upon 23 individuals to revise the 
sections which fall within their particular 
fields of interest and research. These sections 
include placental physiology and pathology, 
nutrition, endocrine functions during preg- 
nancy, obstetric roentgenology, psychology of 
pregnancy, toxemias, medical complications, 
fetal complications and others. For a_ text 
which serves as a relatively exhaustive refer- 
ence this is excellent and constitutes a dis- 
tinct improvement over recent editions. 

The format, which has been changed little, 
is similar to that of other obstetric texts. 
Starting with the physiology of reproduction 
and continuing through normal and abnormal 
labor and finally discussing obstetric operative 
procedures in some detail. The sections re- 
lated to placental functions, endocrine 
changes, medical complications and pathology 
of the newborn are outstanding and the 
dovetailing of the nonobstetric and obstetric 
information in each chapter is a tribute to 
Greenhill’s skill as an editor. 

The procedures for the recognition, evalu- 
ation and management of obstetric problems 
are presented in detail and for the most part 
represent sound current practice The physi- 
ology and conduct of normal pregnancy and 
delivery are discussed in great detail. The sec- 
tion on psychology of pregnancy by the late 
Flanders Dunbar is excellent, but unfortun- 
ately it is isolated in one chapter and is not 
often carried into the other parts of the book. 
For example no mention is made of possible 
emotional factors as a cause of abortion or of 
dysfunctional labor nor are the emotional 
effects of therapeutic abortion and_ steriliza- 
tion mentioned. 

The illustrations, many of which are new, 
are of good quality and well placed in rela- 
tionship to the textual material. The bibliog- 
raphy is extensive and includes references of 
historical interest as well as those from the 
more recent literature. 

This is an excellent text which should be 
available to every physician who does obstet- 
rics, to residents in training and to medical 
students. 


ViramMin B.. By E. Lester Smirn, D.Sc., 
F.R.S., Senior Biochemist, Glaxo Labora- 
tories. Pp. 196. London: Methuen & Co., 
Ltd., New York: John Wiley & Sons, Inc., 
1960. Price, $3.00. 
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Tuts is an excellent, concise review of 
present-day knowledge regarding vitamin Buy. 
It is written by a renowned biochemist, who 
succeeded in isolating and crystallizing this 
substance in 1948 (independently of the 
American team which did the same ). 

Anyone wishing information concerning 
this important vitamin will find this an 
authoritative and readable reference. — C.Z. 


Dissecans. By S. 
O.B.E., Cu.M., F.R.C.S. (Eb.), 
Lecturer in charge of the Department of 
Orthopedic Surgery, University of St. 
Andrews. Pp. 224; 231 ills., many in color. 
Edinburgh and London: E. & S. Livingstone, 
Ltd., 1960 (The Williams & Wilkins Co., 
Baltimore, U.S. Agents). Price, $12.50. 

To most clinicians the term osteochondritis 
dissecans pertains to a lesion of one of the 
femoral condyles. However, the author uses 
the term to include similar pathology occur- 
ring elsewhere in the skeleton. 

The text is in two parts, Part 1, etiology and 
pathology and Part 2, clinical features and 
treatment. The author is lucid in his descrip- 
tion and the illustrations are both copious and 
excellent. 

The text should appeal to orthopedic resi- 
dents and orthopedic surgeons. AS. 


UNTERSUCHUNG UND BEURTEILUNG DES Henrz- 
KRANKEN. By Pror. Dr. u.c. W. H. KNippinc, 
Pror. Dr. W. Bour, Doz. Dr. H. VALENTIN, 
AND Doz. Dr. H. Venrnaru. 2nd ed. Pp. 
638; 390 ills. Stuttgart: Ferdinand Enke 
Verlag, 1960. Price, DM 98. 

Tue physiologic, clinical, and laboratory 
aspects of cardiology are correlated in this 
book. The normal and abnormal functions of 
the cardiovascular system are described in 
general, followed by a presentation of the 
specific methods used; the chapter on ergo- 
spirography, 55 pages long, is a monograph 
itself. Insufficiencey, infection, muscular and 
metabolic influences are discussed. Evalua- 
tion is outlined concerning pre- and _post- 
operative problems with particular reference 
to anesthesia and complications. The next 
chapter deals with the diagnostic features 
of all varieties of cardiac pathology, the 
discussion of the cor pulmonale is excep- 
tionally fine. Right cardiac catheterization is 
dealt with in detail. Isotope methods are in 
the state of development. Seventeen case re- 
ports are presented in the appendix. The 
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authors mention, in different parts of the 
text, the interrelationship of the heart and 
physical activities pointing out where the 
latter may be harmful and where therapeu- 
tically helpful. The bibliography is exhaustive 
covering 94 pages in small print. The illustra- 
tions are of excellent quality. The treatise is 
highly scientific; it will appeal to those en- 
gaged in cardiological research, internists and 
cardiologists. H.R. 


BiocheMistRY OF SreROtDs. By Ericn 
HerrMaNN anpd Enicn Moserric, Steroid 
Section Laboratory of Chemistry, National 
Institute of Arthritis and Metabolic Diseases, 
National Institutes of Health, Bethesda, Md. 
Pp. 231. New York: Reinhold Publishing 
Corporation, London: Chapman & Hall, Ltd., 
1960. Price, $6.90. 

Tris is a timely volume on the biochemistry 
of steroids by authors who are recognized 
experts in the field. They have produced a 
concise, lucid, and contemporary discussion 
of the biochemistry of cholesterol, sterols, th« 
vitamin I) group, steroid saponins and alka- 
loids, cardiac glycosides, bile acids, proges- 
terone, corticosteroids, androgens, estro 
gens. In addition, there is appended a com- 
prehensive list of 774 pertinent references. 

Workers in biochemistry, endocrinology 
pharmacology, physiology, and medicine will 
find this a useful text. Cz. 


Tne Unconscious Berore Frevup. By 
Lance.tor Law Wuyre. Pp. 219. New York 
Basic Books, Inc., 1960. Price, $4.50. 

Tue tone of this book is stated by th. 
author in quoting from Goethe that one may 
assume the joy of a discovery but not th 
honor for we usually are not first. The quo- 
tation continues to say that it is idiocy to 
brag about priority for it is simply uncon- 
scious conceit, not to admit frankly that on 
is a plagiarist. 

Whyte is concerned with European writing 
between the years of 1680 and 1880 whicl 
indicated knowledge of the existence of 
unconscious mental processes. The list of 
writers is long. By 1870-1880 the gen ral 
conception of the unconscious mind wa. a 
European commonplace. 

The author states his object is in no de: ‘ce 
to belittle Freud’s achievement. Freud's su- 
preme achievement was to force the atten ion 
of the Western world to the fact that un 0n- 
scious mind is of importance to everyon of 
us and what happens when the spontan us 
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formative processes are deformed by inhibi- 
tion even though his valid ideas were not 
new, his special conceptions questionable and 
his therapeutic methods uncertain. 

Whyte suggests that the antithesis con- 
scious/unconscious may have exhausted its 
utility. He suggests that the future lies in 
better understanding in the basic biological 
function and structural meaning of both terms. 

\L.B. 


Virus ence Patrnocenicrry. Edited 
By G. E. W. O.B.E., M.A., 
M.B., M.R.C.P., anp Cecinia M. O'Connor, 
B.Sc. Pp. 114; illustrated. Boston: Little, 
Brown & Co., 1960. 


Tuts small volume contains the proceedings 
of a Study Group meeting on “Virus Viru- 
lence and Pathogenicity” which was held in 
honor of Dr. J. Mulder. The principal topics 
considered were: The Definition and Meas- 
urement of Virus Virulence; Host Cell Fac- 
tors; The Effect on Virulence of Changes in 
Parasite and Host; Broad Aspects of — the 
Problem of Human Virulence in Influenza 
Viruses; The Severity of Influenza as a Recip- 
rocal of Host Susceptibility; and The Viru- 
lence for Man of Some Respiratory Viruses 
Passed in Tissue Cultures. 

The presentations and the group discus- 
sions of them offer interesting reading for 
virologists and other students of infectious 


C.Z. 


diseases. 


AnNuAL Review or Biocnemistry, VoL. 28, 
1959. Edited by J. M. Luck, F. W. ALLEN 
G. Mackinney. Pp. 698; illustrated. 
Palo Alto, Calif.: Annual Reviews, Inc., 
1959. Price $7.00. 

luis volume of authoritative and compre- 
hensive reviews of advances in biochemistry 
«xtends the fine record of this useful and 
luable series. The general format is similar 
that of its predecessors, with the following 
rtial list of topics covered: Chemistry of 
rbohydrates, The Lipides, Chemistry of 
vino Acids and Peptides, Structure of Pro- 
‘us, Protein Biosynthesis, Biochemistry of 
‘rcinogenesis, Clinical Biochemistry, The 
chemistry of Genetic Factors, Water Sol- 
'e Vitamins, Nutrition, Mineral Metabolism, 


urochemistry and Metabolism of Connec- 
Tissue. 


in addition there is a charmingly written 
latory chapter “Fifty-Five Years of Union 
‘ween Biochemistry and Physiology” by E. 
lerroine. 
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Biochemists and workers in related disci- 
plines will find this a welcome addition to 
their reference library. Cz. 


FeRMENTE, HorMone, ViramMine, II. 
Hormone. Edited by Roperr AMMON AND 
Dinscuer.. 3rd ed. Pp. 897; 144 
ills. Stuttgart: Georg Thieme Verlag, 1960 
(Intercontinental Medical Book Corporation, 
New York, U.S. Agents). Price, $35.25. 
Tuts is the third enlarged edition of 
Ammon and Dirscherl’s well known textbook 
on enzymes, hormones and vitamines. The 
second volume deals with hormones. This 
encyclopedia of our knowledge is too well 
known from the first two editions to need 
any further introduction. Each chapter is 
written by an outstanding connoisseur in the 
field and brings the reported material in an 
easy readable way to up-to-date standards of 
our knowledge. The literature on each topic 
is quoted extensively which increases the 
value of this volume. Especially worth men- 
tioning are the general chapters written by 
the editors W. Dirscherl and R. Ammon. 


B.K. 


Amino Acips, PRroreins AND CANCER Bio- 
CHEMIsTRY. Edited by Joun T. Epsaue. Pp. 
244; 94 ills. New York: Academic Press, 
Inc., 1960. Price, $7.00. 

Tuts volume consists of papers presented 
at the Jesse P. Greenstein Memorial Sympo- 
sium held in September, 1959. There is a 
fine biographical tribute to the late Dr. 
Greenstein by Drs. Edsall and Meister. Sub- 
sequent sections deal with: Quantitative Nu- 
tritional and In Vivo Metabolic Studies with 
Water-Soluble, Chemically Defined Diets; 
Internal Hydrogen Bonding in Ribonuclease; 
Structure and Function of Carboxypeptidase 
A; Chromatographic Evaluation of Protein 
Mixtures; Activation of Amino Acids and the 
Biosynthesis of Peptide Bonds; Enzyme Ac- 
tivities and Tumor Regression; Free Amino 
Acids and Related Substances in Normal and 
Neoplastic Tissues; Nucleic Acids of Normal 
Tissues and Tumors; Carbohydrate Metabo- 
lism in Ascites Tumor and HeLa cells; and 
a Digital Computer Representation of Chemi- 
cal and Spectroscopic Studies on Chemical 
Control of Ascites Tumor Cell Metabolism. 

As can be judged from the subject titles, 
the presentations are all of a fundamental 
biochemical nature and will be of value and 
interest to workers at the basic research level. 


C.Z. 
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Year Book oF Druc THerapy (1959-1960 
Series). Edited by Harry M.D. 
Pp. 570; 23 ills. Chicago: Year Book Pub- 
lishers, Inc., 1960. Price, $8.50. 

Tuts is the latest volume in this well-edited 
series of Year Books. It follows the customary 
format of brief but adequate abstracts of a 
wide variety of articles on drug therapy. In 
addition, there is an important and_ timely 
introductory chapter, “Bases for Judgment of 
a New Drug.” There is also a new section 
entitled “The Year's New Drugs” which 
should further enhance the reference value 
of this book. 

All who are in clinical medicine, as well 
as pharmacologists and others concerned with 
drug effects, will find this to be a helpful 
guide in the use of newer (and some older) 
therapeutic agents. CZ. 


RESEARCH, 
Laurentian 


PrRoGREsS HORMONE 
16. Proceedings of the 


RecENtT 
VoL. 


Hormone Conference, 1959. Edited — by 
Grecory Pincus. Pp. 608; 221 ills. New 
York: Academic Press Inc., 1960. Price, 
$14.00. 


Tuts volume consists of the Proceedings of 
the 1959 Laurentian Hormone Conference. 
The papers are grouped into 4 major cate- 
gories: I) Mechanisms of Hormone Action; 
II) Peptide Hormones; III) Thyroid Hor- 
mones; and IV) Hormones and Metabolism. 
The various presentations and accompanying 
discussions provide informative and_ stimula- 
ting reading. This book should be of especial 
interest to biochemists, endocrinologists and 
others working in basic investigation of hor- 
mones and their metabolic interrelationships. 


HyperTENSION. VotuMeE III]. Renar, Evec- 
TROLYTE AND AUTONOMIC Factors. Edited 
by Fioyp R. Ske_ton, M.D., Pu.D., Re- 
search Director, The Urban Maes Research 
Foundation and Associate Professor of Pa- 
thology, Louisiana State University School of 
Medicine. Pp. 150; 67 ills. New York: 
American Heart Association, 1960. 

Tuts volume contains six excellent, thought 
provoking investigations presented at the 
meeting of the Council for High Blood Pres- 
sure Research, American Heart Association, 
November, 1959. 

Three authors present results of studies of 
humoral mechanisms in the kidney as related 
to hypertension. Two papers deal with the 
reactions of peripheral vessels and the pos- 
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sible relationship to hypertension, and one 
with “The Regulation of Function in the 
Innervated Heart.” 

With the exception of one article which 
deals with the investigation of a vasopressor 
substance obtained from renal vein plasma in 
patients with hypertension, all are concerned 
with animal investigation. 

This book should be of distinct value to 
all who are interested in cardiac, renal, or 
vascular physiology. 1.G. 


INTERNAL Mepicine. By Roserr P. McComas, 
B.S., M.D., F.A.C.P., Professor of Graduate 
Medicine, Tufts University School of Medi- 
cine. 2nd ed. Pp. 750; 69 ills. Chicago: 
Year Book Publishers, Inc., 1960. Price, 
$10.50. 

Tuts is the second edition of a highly use- 
ful textbook of Internal Medicine. It has the 
advantage of single authorship and the author 
is astutely selective in his choice of material. 
The book is not the usual encyclopedic tome 
that we associate with texts of Internal Med- 
icine. Instead it is of manageable size so 
that it can both be read and carried. 

The second edition contains a great deal 
of up-to-date material, including Burnet’s 
Nobel prize winning demonstrations regarding 
tissue immunity, discussions of the recently 
marketed antibiotics, and the like. It is ree- 
ommended to all students of Internal Medi- 
cine. WS. 


Recenr Procress iN Oxyrocin RESEARCH 
By B. Berve, M.D., Pharmacological Lab 
oratory, Sandoz, Ltd., Basle, Switzerland 
Pp. 110; 37 ills. Springfield, Il.; Charles © 
Thomas, 1959. Price, $4.75. 
CONTEMPORARY information regarding the 

interesting posterior pituitary hormone, oxy- 

tocin, is presented in this small monograph. 

The author discusses the chemical structure 

and biological activity of oxytocin re- 

lated polypeptides, the in vivo production of 
oxytocin, its metabolic fate, its relation to 
labor and to lactation, and some other ac- 
tivities of this hormone. 

Anyone desiring a concise, competent «'s- 
sertation on oxytocin will find it in this «\- 
cellent review. 


Oem er Virus. Viroses OcuLatires. 
Rocer Natar, Centre Ophtalmologique le 
Tunis, Prerre Leprine, Institut Pasteur, Ps 's, 
AND Georces BonamMour, Hopitaux de 


Pp. 1022; 172 ills. and 20 plates. Paris: 
Masson et Cie, 1960. Price, NF 140. 

INCREASING interest in the role of the virus 
in the production of disease has emphasized 
the need for more detailed reference works 
on this subject. This exhaustive and detailed 
volume concerns primarily the ocular signs 
produced by the diseases known or thought 
to be of virus origin and brings together under 
one cover a vast quantity of information 
which will be of value to clinicians of various 
disciplines. 

Part one is an excellent review of the pres- 
ent knowledge of the general nature of viruses. 
Part two describes the various effects of virus 
diseases on specific portions of the eye and 
part three is devoted to the ocular manifesta- 
tions of systemic virus diseases. 

The authors have included many diseases 
which are not known to be of virus etiology 
but, in each case, present existing arguments 
favoring such an origin. Although attempts 
to include all available information have led 
on occasion to excessively lengthy descriptions, 
this work should serve as a valuable reference. 
The illustrations are especially effective. 

W.F. 


Human Prrerrany Hormones. Edited by 
G. E. W. O.B.E., M.A., 
B.Cu., ann Cecmta M. O'Connor, 
B.Sc. Pp. 336; 86 ills. Boston: Little, Brown 
& Co., 1960. Price, $9.50. 

Tue proceedings of a Colloquium on 
“Human Pituitary Hormones” which was held 
in August, 1959, constitute the thirteenth 
volume of this series of publications. Included 
are discussions of the human pituitary growth 
and gonadotropic hormones, the melanocyte- 
stimulating pituitary hormone, adrenocortico- 
tropic hormone, and thyrotropic hormone. The 
original papers and the discussions which they 
voused make interesting and informative 
1 ading. However, since there is no treatment 

oxytocin, the lipid mobilizer hormone of 
Sifter and Baeder, or other posterior pituitary 
hstance, the title would best be “Human 
uterior Pituitary Hormones.” CZ. 


oF CHemicaL Genetics. By 
S. Strauss, Px.D., Department of 
licrobiology, University of Chicago. Pp. 
5; 20 ills. Philadelphia: W. B. Saunders 
., 1960. Price, $5.00. 

‘nuts book is described in the preface as 
outgrowth of a series of lectures delivered 
the author to graduate students of the 
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Faculty of Medicine at Osaka University. The 
chapter headings are: 

The genetic control of protein synthesis, 
The chemical nature of genetic material, The 
molecular meaning of genetic recombination, 
Mutation as a chemical process, Nucleo- 
cytoplasmic relationships and the problem of 
protein synthesis, and The biochemical gen- 
etics of man. 

It is understandable that in such a small 
book a complete survey of current informa- 
tion is hardly possible for the general areas 
covered in the first and last chapters. The 
middle of the book, however, is especially 
useful to the non-specialist as it gives empha- 
sis to the rapidly expanding and fruitful areas 
concerned with microbial genetics. Recent 
advances in the knowledge of transforming 
factors, recombination and transduction, as 
well as chromosomal mapping are described. 
Explanations and discussions of such terms 
as the “cistron,” “muton” and “recon” are 
given. The general reader accustomed to the 
symbols used in classical genetics, will prob- 
ably be struck by the use of such symbols 
as ms and ++ commonly used by microbial 
geneticists to denote genotypes. All in all, 
this book with emphasis on the chemistry of 
neurospora, bacterial, viral and phage gen- 
etics is a welcome summary of a portion of 
the growing literature in a most important 


field. R.B. 


Procress MepicaL Virotocy, Vor. 2. 

Edited by E. Bercer anv J. L. Mevnick. 
Pp. 234; 40 ills. New York: Hafner Publish- 
ing Co., 1959. Price, $10.25. 

Tuts is the second in a projected series of 
publications which are devoted to reviews of 
basic aspects of viruses and virus infections. 
The following areas are discussed in the pres- 
ent volume: Experimental and Biochemical 
Basis for a Chemoprophylaxis and Chemo- 
therapy of Virus Infections; Electron Micros- 
copy of Viruses in Thin Sections of Cells 
Grown in Culture; The Metabolism of Virus- 
Infected Animal Cells; Poliomyelitis-Like 
Properties of AB-IV-Coxsackie A7 Group of 
Viruses; The Salivary Gland Viruses of Man 
and Animals (Cytomegalic Inclusion Disease ) ; 
and Viruses of the Respiratory Tract. 

All of the sections are written by competent 
authorities in their respective fields. This 
volume should be of particular interest not 
only to virologists, but also to biochemists 
and other workers who are studying funda- 
mental aspects of the metabolism of normal, 
parasitized or neoplastic cells. CZ. 
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MepicaAL AND BroLocicaL RESEARCH IN 
IskaAEL. Edited by Mosne Prywes. Pp. 562; 
illustrated. Jerusalem: The Hebrew Univer- 
sity of Jerusalem and Hadassah, The 
Women’s Zionist Organization of America, 
1960. Price, $8.00. 

Tue scientists of Israel, a country tiny in 
size but great in spirit and towering in ideals, 
take stock of their endeavors in research to 
assess what they know today and how better 
they may understand the tasks of tomorrow. 
To them, basic research is no luxury and 
without it applied research cannot be. This 
is their attitude, and, in fact, their university 
was founded before the State in which it 
exists. By their efforts, civilization has been 
brought to a derelict wasteland and the lot 
of mankind has been improved. Although but 
an infant, Israel having been established in 
1948, already thousands of scientific contri- 
butions have been made. Of these, 2000 have 
been selected for mention in this survey of 
their work in fundamental and applied re- 
search in the broad fields of medicine, biology 
and agriculture. Regardless of one’s interest, 
there is much to be learned by reading this 
book that is at once an inspirational and 
challenging record. az. 


YeAR Book oF PATHOLOGY AND CLINICAL 
Edited by B. Wart- 
MAN, B.S., M.D. Pp. 455; 148 ills. Chicago: 
Year Book Publishers, Inc., 1960. Price, 
$9.00. 

Tuts is another well-edited volume consist- 
ing of abstracts of articles on pathology and 
clinical pathology published during the 
“series year.” The special article on “Fashions 
in Cancer Research,” and abstracts of papers 
dealing with “The Chromosomes of Man” 
are interesting features in addition to the 
abstracts of articles on the more conventional 
topics covered in this series. 

There is much information, concisely pre- 
sented in this volume. It will be valuable to 
clinicians as well as to clinical pathologists 
and general pathologists. Cz. 


A Texrsook or Hisrotocy. By Joun C. 
Finerty AND E. V. Cowpry. 5th ed. Pp. 
573; 502 ills. 18 in color. Philadelphia: 
Lea & Febiger, 1960. Price, $11.00. 

Tuts descendent of Cowdry: A Textbook of 
Histology retains much of the stimulating ap- 
proach to the study of histologic structures 
which so distinctively set Cowdry’s original 
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volume in a class by itself. The fifth edition, 
written by J. C. Finerty, has extended the 
scope of prior editions by the incorporation 
of numerous excellent illustrative material for 
the student, including some very helpful 
schema and figures of material studied with 
the electron microscope. CR. 


Lipipe Cuemistry. By Donacp J. HANAHAN, 
Department of Biochemistry, University of 
Washington. Pp. 330; 26 ills. New York: 
John Wiley & Sons, 1960. Price, $10.00. 
Tuts is a lucidly written volume on lipid 

chemistry. There is a brief introduction which 

gives the reader an excellent orientation in 
the areas to be discussed. Following chapters 
deal successively with the Isolation and Puri- 
fication of Lipides, Phosphoglycerides, Phos- 
phoinositides; Sphingolipides (by I. Zabin), 

Minor Phosphylipides, Simple Lipides, Asso- 

ciation of Lipides with Proteins, and Some 

Naturally Occurring Lipoprotein Systems. The 

latter two chapters were contributed by F. R 

N. Gurd. 

Clinicians will find this an excellent back- 
ground for their understanding of much of 
the newer literature on lipid metabolism. 


Group Processes. Transactions of the Fifth 
Conference, October 12, 13, 14, and 15 
1958. Edited by Berrram ScCHAFFNER. 
M.D. Pp. 196; 42 ills. New York: Josiah 
Macy, Jr. Foundation, 1960. Price, $4.50. 
Tuts publication, fifth in a series, presents 

three papers on group process and the inter 

esting discussion of a group of outstanding 
scientists from multiple disciplines. Unfor 
tunately, this is the last of the series unless 

Macy Foundation officials can be persuaded 

to change their new policy. 

Dr. Julius B. Richmond presented a pape 
on research in pediatrics which did not seem 
relevant to group processes. Dr. Horst 
Mettelstaldt offered a design for the analysis 
of human behavior in terms of control 
tems. The paper is difficult reading but ess« 
tial reading for the behavioral science 
searcher since these concepts of control, retro 
action, and calibration are well on the ws 
to revolutionizing traditional concepts. 
points are elucidated in the discussion sii -¢ 
panel members have become quite sophi-'i- 
cated in these matters and no notable 1 w 
ideas arise from the discussion, for exam) |e. 
the relationship of anatomic structure to fc |- 
back. As usual Bert Schaffner does a beaut ul 
job of editing this complex material. 


~ 


The third paper, “The Cult as a Condensed 
Social Process,” was presented by Drs. Mar- 
garet Mead and Theodore Schwartz. The 
growth, meaning and results of a cult in a 
New Guinea tribe and its relationship to a 
technological and social revolution in_ this 
paper make an exciting account which is 
difficult to put down. 

To this reviewer the five volumes make up 
the most instructive and interesting reading 
of the past five vears. AS. 


ANNUAL Review or Mepicine, VoLuME 10, 
1959. Edited by Davin A. Rytanp, M.D. 
Pp. 448. Palo Alto, Calif.: Annual Reviews, 
Inc.. 1959. Price, $7.00. 

Tuts is the tenth year of this fine series of 
Reviews of Medicine. As before, outstanding 
workers have surveyed recent important de- 
velopments in a variety of areas in medicine. 
The topics in the current volume include: 
Infectious Diseases (Some Aspects of Salmo- 
nellosis ); Gastroenterology; both Medical and 
Surgical Aspects of Diseases of the Cardio- 
vascular System; Endocrinology of Diabetes, 
Reproduction, and Surgery of the Endocrines, 
respectively; Allergy and Immunology; Neo- 
plastic Diseases; Tumor Chemotherapy; Dis- 
eases of the Nervous System; Psychiatry; 
Transtusions; Noncardiac Anomalies in Pedi- 
atrics; Diseases of the Skin; Diseases of the 
Respiratory System; and Environmental Med- 
lone, 

All who strive to remain abreast the devel- 
opments in medicine will find excellent and 
informative reviews of the above subjects in 
this volume. CZ. 


Laboratory Tests Common Use. By 
SOLOMON Garp, M.D., Associate Professor 
of Pharmacology, Albany Medical College. 
2nd ed. Pp. 185. New York: Springer 
Publishing Co., Inc., 1959. Price, $2.50. 


\utomatic Chemical Analysis (Ann. New 
York Acad. Sci., Vol. 87, Art. 2). By 
Raven H. anp 46 Orners. Pp. 
342; 214 ills. New York: New York 
Academy of Sciences, 1960. 


\dventure to Motherhood. By J. ALLAN 
Orren, M.D., Assistant Professor of Ob- 
stetrics and Gynecology, University of 
Miami School of Medicine; Attending Ob- 
stetrician and Gynecologist, Jackson Mem- 
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orial Hospital. Pp. 69; 65 ills. Miami, 
Florida; Audio Visual Education Company 
of America, Inc., 1960. Distributed by 
Taplinger Publishing Co., Inc., New York, 
N.Y. Price, $2.95. 

Most books devoted to prenatal education are 
actually abbreviated texts of obstetrics which 
contain more information than the patient needs 
or can understand. This small volume, however, 
presents the basic facts of prenatal care, labor 
and delivery in a series of colored photographs 
with a minimum of explanatory text. A patient 
and her husband are followed throughout preg- 
nancy from the first prenatal visit to the imme- 
diate postdelivery period. The details of prenatal 
care, admission to the hospital, delivery and the 
immediate postpartum period are pictured and 
described. 

In addition the author has prepared additional 
information concerning specific complications such 
as diabetes, Rh, Cesarean section, hemorrhoids 
and constipation on separate sheets which can 
be given to individual patients to help them 
understand a specific problem. Ww 


Active Alerted Posture. By W. E. TucKxer, 
C.V.0., M.B.E., T.D., M.A., M.B., B.Cuz., 
F.R.C.S., Consulting Orthopaedic Surgeon, 
Royal London Homoeopathic Hospital; 
Hunterian Professor, Royal College of 
Surgeons, 1958. Pp. 64; 17 ills. Edinburgh 
and London: E. & S. Livingstone Ltd., 
1960 (Williams & Wilkins Co., Baltimore, 
U.S. Agents). Price, $3.00. 

Tuts monograph combines in a readable, pre- 
cise form, a dogmatic though conservative ap- 
proach to the mechanics of posture, correct 
postural attitudes and the effects of bad posture. 
His premises are based on a nicely illustrated 
mechanical system and his diagrams are easily 
understood and informative. The inclusion of 
the muscle physiology and particularly the chart 
from Gamble, is probably beyond the scope of 
the book. The monograph could be read _profit- 
ably by anyone interested in body mechanics 
and maintenance of good posture. ; 


La D fense Leucocytaire Anti-Floculats des 
Arthritiques. By JAcgurs SEpILLoT, Ancien 
Interne de Hopitaux de Paris. Pp. 106; 
i ill. Paris: Libraire Arnette, 1969. Price, 
NF 6. 

In this brochure the author attempts to resus- 
citate a theory, which he first put forth in 1928, 
as to the etiology of asthma, rheumatism, eczema, 
migraine and hypertension. He believes that these 
maladies share a common defect in leukocytic 
enzymes and impaired liver function. Their com- 
mon treatment is weight reduction combined 
with moderate exercise. No satisfactory proof of 
either the theory of etiology or of the effective- 
ness of treatment is given. J.L. 


Progress in the Treatment of Fractures and 
Dislocations. By Tuomas B. QuicLey, 
M.D. ann Henry Banks, M.D., Assistant 
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Clinical Professor of Surgery, Harvard 
Medical School; Surgeon, Peter Bent 
Brigham Hospital; and Clinical Associate 
in Orthopedic Surgery, Harvard Medical 
School; Associate in Orthopedic Surgery, 
Peter Bent Brigham Hospital, respectively. 
Pp. 102. Philadelphia and London: W. 
B. Saunders Company, 1960. Price, $2.50. 
Tuts book, for its size, has more factual, well- 
documented information than most large texts 
on the subject. It is devoid of illustrations and 
steering clear of controversy, presents the many 
acceptable means by which fractures and dislo- 
cations can be handled, pointing out along the 
way the pitfalls and techniques to be avoided. 
It is recommended for anyone exposed to the 
management of trauma. HLS. 


Space Biology. By JaMes STepHeN Hanna- 


HAN AND Davin BusHNELL. Pp. 263; 12 
ills. New York: Basic Books, Inc. 1960. 
Price, $6.00. 

ANYONE desiring a readable, authoritative pres- 
entation of the requirements for the successful 
and safe launching of man into space will find 
it in this volume. Such problems as are related 
to cabin atmosphere, air pressure, food, water, 
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and radiation hazards are considered. Aside 
from the discussions relevant to the various fac- 
tors mentioned, the book is also an excellent 
history of man’s efforts to achieve space flight. 


C.Z. 


Abnormal Psychology: Mental Illness Types, 


Causes and Treatment. By Wavren J. 
Covitte, Timoruy W. 
L. Rouke. Pp. 298. New York: 
Barnes and Noble, Inc., 1960. Price, 
$1.75. 

One of the College outline series. This book 
presents a description of abnormal behavior. 
The outline is not oriented toward any one 
school of thought. The authors follow the classi- 
fication system of the American Psychiatric Asso- 
ciation, and this classification is included as 
the appendix. 

The book includes a cross index system = so 
that the reader has a quick reference to fourteen 
widely used college textbooks in abnormal psy- 
chology and an index is also to be found. 

The book, covering briefly a great deal of 
material drawn from all schools of thought, may 
tend to leave the reader without a frame of 
reference for evaluating what is really significant 
and what is not so significant. The absence of 
clinical material and case illustration is a serious 
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